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) ^imm^^^mmm^-^^y^ (20) N +*^ (is 

) <D±izmftft%^WMm$&z&mmm?-Tj >t? (22) '^it^^, 

3-f>f • ^xa- (3 0) A s Vo<^^n, 4Of$i^x;\-0 

JI (14a) ZmmZittzIk, P + ^7(14) *5ctI>-N + ^7 r (18) <D±JZ 
?tl?tivjm?t (4 0 0-7 4 0 nm) £^i$it^£i*£^;ifim:3-7^ >^ 
(2 0) (7 4 0- 9 0 0 nm) £^ij&M£«#/f If m^-:r > 

^ (22) ^*^n€»o 

mi omiZ7rs-rxvi^ mmri-4©je^©s (8) ^o<t,nfci^ 

&3 -f >^ • (3 0) # N Cit4 ^ >^^^7^n- (3 4) 2P?>gst 

D^n-So &c:. 3-f>^ • oo) 7k^-cmm^(Dmmm^ 4 

j y=f • £ (34) (lTO#^^^.o MMR 1 — 4 <D$k ( 8 ) ^Il>C^ 

fc£U MMRICDA (8) te, lejiaoTJ^^i/w (3 4) tcgg 
3tf£tlfcl;£T-&<2>o £:n/\— • T-t>^'J (3 0&«fcV3 4) £7.kt$<£> 

tB©^ (8) #7j<i£»7!p£®J|x£ft, Sttt^ia, ^i^lxs, UlilX^ntMM 

ri-4©a (8) i±, m% : £i^*)i*-%mK^Ttf^x^m(D^T:mm\%mg 
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(27) 1 1 - 5 0 6 6 6 2 

m-Pbtlio d©a&jg-tfXgl3j:oTx MMR I — 4 s (8) (D'^fcfttm 
ifit)-?iMZjWbe>ti& 0 I -4 s (8) ~C7FTftt>titiiMfeG>M 

mi imi±, mmr^m (8 2) frwtLi^mm&wiz&mzntzMMRi 
-4 s (8) ^yfsto mizit, m&iz&tt&uonmfrb&vftmiiL-z&uv^ 
;i ©^n^n©&g#^£*iTu&o -r&fc-^ «sp«^jk (5 0) , 
K52), nmwmmm (5 4), f*jo£#ui (5 6) , ft&m (5 8), ^ 

(60), *M£ti9&JI (62), *«ttf^5SJi (64) T-, CL*i?># 

-r^T^^n-crtwe (6 6) ^m^-r-So mmri-4s (8) f^h 

MS (6 6) tftmmm (7 2) **fifc-r*MW&*±Jft (6 8) £J;tf:7>* 

?m (70) ©latEBSfts. ^111 (72) (Dftmziz, m^m^m^w 
m (72) tizvEmmmmmm (74) s^itsm^jh (7 6), 43«tt>*i® 
ftvmm&mi£Tz&m (so) 

mi 2EU±, «SI«©rt®##MJUSciB (5 0) ±©We^*tJi (5 2) ©je<(c 
BEB^ft&ffeOH^^OffiB-eoMMR I -4 s (8) £7^0 d^feBT-ii 
, MMR I -4 s (8) «, qTtttSTf£ira:£tt£©S'--h (4 4) 
*ti4o M2, #MMRI-4s (8) ©^fc^W&JteS&Sfctl;*** 

It^tlSo MMR I - 4 s (8) (3 e to-CF«gM^M*® (5 0) £^LT 

(5 2) swsiwtcjpijauT^Ax^Asgije^ns^ £.mz 
ti2>i£(DMte. mi i miZTTs-rmmr^m (8 2) &t>mm*pm\s'cm&£ti 
&t>(DteZ£<i±te\,\ 0 mi 2in(c«, '&miz&tfzB<Dftmfrt>se>ftw$.-c 

©B©|gJi©*ft*ft©iSil#^<**iTi^o -f&fot>, i*iSB%I?1K (50), 

n 

mmm (52), #*gg&«jf (54), p^-d^m (56), f^jk 5 8 ) 
, ft-ozvim (60), ««i (62), te&xfyts&m (64) t*, 
b&t^X'&tDznTftmmm (6 6) sMts. »nKfe3R±/$ (6 8) 43 «t 

V7>**fl8 (7 0) (i, ^iill (7 2) S«t5, MHI (7 2)©^ 
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(28) 1 - 5 0 6 6 6 2 

6B£fci\ Smm^miLW (7 2) ^J:ifjnU6JRBR««t£ (7 4) £*rraj|IR*& 
II (7 6) , £J:tfl©#«ttM*fifc"r*3*tt (8 0) tffc*. 

oTtt. ^mmr fcfcizqirm 

^>8S (2 10, 2 2 2) T*^5^tfe(ii:*l:lR^jiM (3 1 0, 3 2 

2) t-^-So cne>©m^c^ i ;^u=3>&ffl^-2)ft^!3ic N zne©*? (2 

0 2, 2 0 4, 3 0 2, 3 0 4)©«ffifcJ\ ^6o<?,nt, HI^OSSPW* 

□ >^^b^->h- (2 1 4, 2 2 4, 3 1 4, 3 2 4 ) £&»£ft*^j&tfc|*jg 
(3?fM^nSo &©#g£jg«fii ( 2 0 2 N 2 0 4, 3 0 2, 3 0 4) ©± 

gt®#, ^^rd^^m^x-mit^v^>^rzitmi^>vzi>(Dmum (20 

8, 226, 30 8, 326) T*«*>*l3o ^®«^©i^^(i, Ht-?©K-{11T'£ 
*M8l«fcDiS< U i^V^fflO (2 0 2, 3 0 2) T! 5 yum&l^ U 2 0 O^rn, 
(204, 3 0 4) Tl ,um&^L 1 9 5vmh-f&o Z\(D£51z~d< ^titz^ 

, ztibm*<D%?w-^>e>mm*Mi$,Tz 0 -r&fr-k, (i) (200) 

f Rra#KRji&-r'53fc : ?( TMMRI-IPVj )Tr, H (N) « 2 0 5 b )izM 

^mmnm (hpe) (202) *^ fc3E (p> ^ (205a) ungi^jgmflg 

(LPE) (2 0 4) #<3&©, 43 J: V (2) (3 0 0) T^tIR)fe« 
■TS^-? ( r MMR I-IPIRj ) t, jEi (3 0 5b) CHPE (3 0 2) 
#i;£H{fSi (305a) l:LPE (304) # < 3 &©-C&3 0 

mi 7- 1 8mtc^-r«ta(c, cm*,— o©^.- * k t^^MMRi-i 

P V (2 0 0) £J;tfMMR I — IPIR (300) (i, (400) T-^f 
(C — o©MMR I-IPV (200) fc— o©MMR I - I P I R (300) T' 

(MMR I - I PV I R-A) hUT#4tS 

dii&pJBg-C&So MMRI-IPV (200) ©HPE (202) hMMR I 
-IPIR (300) ©HPE (3 0 2) tt, MMR I - I P V I R- A©>tffliJ 
-C-|Bll;£|ql£J§-r«fc3(;:£*i3o MMR I-IPV (200) ©LPE(204) 
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(29) 11-506662 

hMMR I-IPIR (300) ©LPE (304) fc, MMR I - I P V I R 
-A©S*KIIT'HPE (2 0 2, 3 0 2) tfcttvm D#|qj£J|-f X o \Z. 

o 

m2 1 EKc^-f MMR I - I PVI R-A (4 0 0) te s *HJffiT£H 

(8 2)(D$HzmW.£tls ^§tl* s ^i:tttlt 5 8 a) 

&&Wif*Jo (5 6) #IBIB&T£H (8 2) \zm&T2>m£t£^T^2>M 
mZfflM-fZ&isbizm^bti&o 35J1 r Bj (5 6b) fcUTfcl&ftS r^fc©^ 
©fto-s^ji^ ggji r Aj (5 6 a) i:L--t£fl£>n£ na©^*> 

<Dft^&tt<D£tiM\sXmmT&f& (8 2) frfD&ftft.TV^-Sfcifcu HPE 
S*S (2 0 2, 3 0 2) tt, ffiJl re j (5 6 b) ©4 1 © t%G>?-* >*frj © 

*s±?*}imm.m\z.&mrz>& : 5\zt£*), lpes (204, 304) ssji 

r Aj (5 6 a) ©4»® r H©?"V >*;i/j o^t^tliRWCgMtScta 

tc^^o ^oiawia^t, RTfcfeojwa^jiiRttKiMiffiu, hpe (2 

0 2) t:«t^tft0tai* s 4^n5«tdl:i>tll r B j ©4 t ©^^^>^^ 
S*£t4fbU I R^©M* s ^^{zii^L, HPE.(3 0 2) Kilo 

riE©m»S3& s ^fie^tis«td{3bT3yi r Bj (D^(D%^^>^^-&n±t^z. 

£&-mmtte2>o d ©Strict oTx I R#©JfeliS#^ttCi^U L 

PE (3 0 4) tc,fcoTM©*^#£j&£ft£«fc-5K:LTS5JB rAj 
*>*;i/£i5t£fbU ^#©JM»#»&*Jt3;B#fliU LPE (2 0 4 

) (Cj:oTjE©mi5?t* s ^^nScta(3LTSM r Aj <D^<Dm^-^>^)^n 

m 1 2£cfcU t 2 2El(z^-r<J: 5 tc, ffeO-»il:^^tli, MMRI-4 
(8) , *J«fclf«S±a*ffittMMR I - I PV I R-AfcDW£;JV&£tttf\ MM 
RI-IPVIR-ARs (8c) ii, m^comMffi&miiiZ&ZZtftX'gZ 
t£Vm$&Q> ; >— Y (4 4) ©* ft 

mi 2miZ7Ft£5lZ, MMR I -4 (8) bmtb&$.tit->— h (44) (i 

, #7^#Wipe)«i«©i*i{»*»JK*ffii (5 0) ©.tci^n^c mmri-4 
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(30) ttmW- 1 1 - 5 0 6 6 6 2 

(8) uu z(Dm.wfr$mm(DwmmM (52) jsxv/$.tii±nmffinm ( 

5 4) &®mT%>ZtlZteZ>o 
B2 2miZ7TsT MMRI-IPVIR-ARs (8c) ©«£•£&, 

?n^ii^-wi (5 2) is£vimmimm (54) snut^i, 

(5 6) (DjBLM I"Bj (D?t3-^>*)m (5 6b) *5«fcVffiJi (A) ©«?• 

*>*)\<m (5 6a) ©^i^fcAtK ^n&©jift5ii^wtcj|niau*cajit©jfi 

Mig-rs. ^2 1iOMMRI-IPVIR-As (4 0 0) fcJt&Ufc* 
^OMMR I - I PV I R-AR s (8 c) ©S&IEttfcJu #Jf r Aj (5 6 a) 

©M^-*>*;i/&$a4M38 (fflut) u&#£®jf rsj (5 6b) ©^^>^;i/ 

(rSttfb) -r*Rl«^*!l»©^> r B j (5 6b) <D%3-* 

>*;i/£»#ffi (fflUt) L&#6ffiJl r Aj (56 a) ©H^* ( 

fc»#fifcfc«fctf»ffifc^ I PL©ffiJiB43J:VA»^©samfcrau«l*S«PiR 

T^©*T-^#^^«ns(s-r*©-ctt^vNo iiT^nttt a^asjpj 

^1 3-1 4i(i> ^BJ©^£©HJS^^^-r^ iWt {M± r MM 
R I - I PVfcoffcttv M^l^^tU (2 0 0) T-mgtiZo MMR I 
- I PV (2 0 0) ti, «JS«K=l*S[Ufc^-y ^1 4IH(3^-rct^^Jl 
*t«S«ffl«3g*^-rSo £©I«£?JT'&. MMR I - I P V (2 0 0) (±, fcfc 

ct^* s }tLto^>nfeii¥^i:^©^^L, *£L«K£©s^g§g«8i ( r 

HPEj ) (2 0 2) £«fcV*^ft£jE©tel^jg*8i (LPEj ) (2 0 4) 
MMR I - I PV (2 0 0) fc* % ^(D-^CDm^tm-rtjttD^PM (2 
0 5a) fc«fcVNffl!l (2 0 5 b) ©£ft> fc^qPSbte (2 0 6) lc<fc oT#!l«3ft 

o MMRI-IPV (2 0 0) i±, ±#fr£T^Kl*OttTWT©Ji££iro "Tft 
fr*>, if* L<(i^T-o< £,n<5g©HPE«8i (2 0 2) % HPE®^ (2 0 
2) ©fcJB&W^TNflB (2 0 5 b) S i 02 ©&&JB (2 0 8) , rTI 

^ (4 0 0 nm- 7 4 0 nm) ©^^ItWt7^;i/^- 
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(31) 1 - 5 0 6 6 6 2 

(210), N+f (2 12) , tOHPE (202) J:N+I (2 12) ©F^ 

ftfri;fci±*©fb^;b»£o< e>tiZD>*!7 h'iy h* (2 14) , N-i^>'J 
n>SISi (2 16), N-^>'j3>i«I (2 16) h&OP+Jf (2 2 0) 
fc©ia«ca«itc:3BJ**nSH*jI (2 l 8) , Rj.#l;>fc(4 0 0 nm- 7 4 Onm) 

©2*&at-#ji&*7-f (222) ^ p+i (220) hmmatjfc]E©{s 
^$z&mm (lp e) (204) o«si«jSfflisfita:-r*fe«>©^x 

K (2 2 4) S i Oz&mmm (2 2 6) &, LPEii (2 0 

4) (DftffiZmiTPM (2 0 5 a) £g-5o 

mi 5-1 6mi*. *&®<DWiK(Dmmm&mT&. ®t± tmm 

R I - I P I RhP^iftl, MB&*£££*U (3 0 0) T'^^n^o HI^© 
efc5C, MMR I-IPIR (300) i±, %S^(3^iLbferL- y ht\ mi 
6 ^ CftlM^il^^t So C©H»^T'^ MMR I - I P 

ir (300) ^*j:vjfs^»e>nfeflS¥tc^#cz)^s^Ux 
iziE©i«^^ffi:«8 ( thpej ) (302) &£vm^mz-gi<Dm^$i&mM 

(LPEj ) (3 0 4) ZmTZo MMR I - I P I R (3 0 0) ^©~o 
O^ffi0r«:fc*>Nffia (3 0 5 a) &<fclh*P<U (3 0 5 b) (Dh^f>tf« ( 

306) izjL-o-zmmznzti^zfobx, «Mt^i:^i:PiNifeii 

NiP|fJ:l«-r5o MMR I - I P I R ( 3 0 0) ±*ira# ^T^bC 
fpO(J-TWT©Jl^^tfo -TtitDib, m% b<&£T-o< £>ft£IE©HPE«ai ( 
3 0 2), HPE«1 (3 0 2) ©ft3is£Pfc^TP{ai (305b) ^l^SiO 

2 (dh&bm (308), iR)t (7 4 0 nm-9oonm) (Dfr&&-r&mmn 

7 -ait- (310) s P+I (312) , IEOHPE (3 0 2) LP +M (3 

12) (D?$izmm,m&ffli%:m3L-?2>fzisb<D&, tji^-ol, ^*>, ss&xfz 

DA©^-rti7iP^fc{i^©fb^* i ^^>< &ft£=i>** h^y K (3 14) , 
P+jf (3 2 0) t^N-Sy'J^>Iil (3 16) £<DmizgmzBl&$ 
t\Z>m%M (3 18) , N+JI (3 2 0), I R^6 (7 4 Onm- 9 0 0 nm) 
©^lt»f7^;^- (3 2 2) , N+ji (3 2 0) hit 
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(32) 1 1 - 5 0 6 6 6 2 

n,mzn<z><&u2z&mm (lpe) 004) ©m^ft^M^^-t 

t\&zi>'5> % Y^y K (3 2 4) T'&So S i 02 ©*fei#Jf (3 2 6) (1 LP 
Eti (3 0 4) {DfttijsZffi^X'Nm (3 0 5 a) £g5o 

miT-i smits *mM<Dm-t<DniMm%:^TJ)\ ztnts mm± f mm 
ri-ipvir Atn?«n, »M3&^****u 4oot^w, cn 

its ^^>^;i/ • y tCDM (3 5 0) T'^gl^ttfe— OCDMMR I - I P V 
(2 0 0) i:-o©MMR I - I P I R (3 0 0) T*«§]$£*i3o 0©£{!K;:& 

MMRi-iPvi^si (200) ©jittti»!ifflflS3g**^$n-ri5t)s srcm 
^M-r^o mmri-ipv (200) its ft&£vmti i &®bfttzm¥-teiL 

Jjfc(D¥fr<DBtfi*miss tt£Ltt£fl0ffi^£j&MI ( l~HPEj ) (2 0 2) 
*5ctt>*@MW(3IE©®^^ttS (LPEj ) (2 0 4) MMRI- 
IPV (2 0 0) its ±^t^T^izmi-Xi^T<Dm^tSo ?tat>%s £?£L 
<li^to< £>*l£fl©HPE®l§i (2 0 2) , HPEli( 2 0 2 )©«£(& 
VATN{iJj (2 0 5 b) £S5S i02©^M (2 0 8) s (4 0 Onm 

-7 4 Onm) <Dfr*mT&mmW.7 J )V$— (2 10) , N+jf (2 1 2)\ 
WPE (2 0 2) tN+Jl (2 12) ©P^t3mmi^M£5i:& <T 3 £&©£ 

% TKX-tiUs 3-$>s i5c^:z>*^oA©v^■rn^^fc(i^©^b^*f > o< ^ 

ns^>^^ t^W K (2 14), N-M:>D^>S*fcJi(2 16), N-M>-'; 

^>mmm (216) t&©p+ji (220) ^©F^izg^tcjf^^n^H^ji 

(2 18) , vSfitft (4 0 Onm- 7 4 Onm) ©a^iif ^ilHSm? ^ — 
(222),P+Jf(220) i:a;^(CIE©{g 1 V^^«^( LPE) (2 0 4) 

omim j &m*m±L-?z>tz&><D&s tj^k-^As ^=tt>*^DA©^-r 

ftfr££ii^©fb-£»£c>< t>ti&zi>t> >? h^y K (2 2 4) T'&£o Si 
02©|®itJl (2 2 6) fc*. LPEli (2 0 4) ©ft«|&l>-C P{PJJ (2 0 5 
a) £S?o mcD&miZitMMR I - I PV I R-A (4 0 0) ©MMR I - I 

pirksi 000) (DmttnMmm&mznx&bs mzznzt&wtz 

„ MMR I - I P I R (3 0 0) its ft&tVmt-MbtltzM^te&ftfoCD* 

frcDMvt&frsLs mnfoiziEcv-mi^femmi thpej jo o 2) 
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(33) 



11-506662 



^xxfm.nmzM(Dm^Bmm (lpej ) 004) £*§-rso mmri- 

IPIR (3 0 0) It ±^*^T^(3fp|^TJ^TcDjl^^tJo tUfrh, 
b<{i^T-o< £,*i3jE©HPE«g (3 0 2) , HPE*|g (3 0 2) 
£P&^TP{!?iJ (3 0 5 b) £«5 S i 02 ©^Jf (308), IRjt (7 4 0 
nm- 9 0 0 nm) (Dfr%M.T&mmm.7 ■< 3 10), P+J1(3 12), 

IE©HPE (3 0 2) tP+m (3 1 2) ®P^-«^lft^M£5i£f 3 

H2.3>^i' h' (3 14) , P+Jf (3 2 0) i:^©N-MixUi3>S^ 

m (3 16) h©F^fcg^£ffM£*i£@;&JI (3 18), N+S (3 2 0) , 
I R3t (7 4 0 nm- 9 0 0 nm) ©^^Stf 1^17^;^- (3 2 2) , 
N+Jf (3 2 0) ^MftJc:ii©{£v^;g®El (LPE) (3 0 4) ©mMftig 
fcii£fit3z-r & t^u^^a, ^*>, ££i>*^DA©^irn2p£;fef± 

^CDfb^A i e.o< f>tl^.=J>^^ h^^ h* (3 2 4) Tf**. Si02 
I (3 2 6) ^ LPEti (3 0 4) ©ft^£P&UT Nill (3 0 5 a) 

o 

119-2 0IU&, *^B^©^AO|li6^J&^t-* s , cinji, {i^:± tmm 
ri-ipvir Btmm, M^A^^^^b, 4 0 Of^tlSo dtl 
i±, >^;U • yu y POM (3 5 0) T-^^nfe— OCDMMR I - I P V 
(2 0 0) OCDMMR I-IPIR (300) T^ffiS^tl^o l2iCD^{PJ(C(± 
MMRI-IPV^g^ (2 0 0) ©Jl^M#^* s ^^nT^t3, ^TCltl 
Mt^o MMRI-IPV (2 0 0) &, ^££l>l##A&£n£{iI¥&5i. 
£f$©¥#©ff£t*£^U m^^iC^O^U^^ ( THPEj ) (2 0 2) 

&£vmm.mziE(Dm^fcmM (lpej ) (204) ^wr-So mmri- 

IPV (2 0 0) ii, ±»£T^KftttTWT©Jl£$tfo ffc^o*,, L 
<«£T-o< ^ni.i£DHPEft (2 0 2) , HPEti(2 0 2)©^£p& 
(2 0 5 b) §Io S i OiCDWMM (2 0 8) , nj#|}fc (4 0 Onm 
- 7 4 0 nm) (Dfr&M-f^Mm m.7 ■< — (210) , N+i (212) , 
ftCHPE (2 0 2) £N+m (2 1 2) (DmizmW*]mM%m&-tZ>fzisb(D& 
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(34) 11-506662 

tl2>zi>*? h'i* H (2 14) , N-S'>'J3>S«»(2 1 6), 

N-Sh>U:3>**Ji (2 16) h&©P+/i (2 2 0) fc©P^l3@^CJf^$ 
IxSItl (2 18) „ (4 0 0 nm- 7 4 0 nm) ©<^£ilf f'Jf 

(222), p+;i(22o) iimnmziE<Dm^mmmcLPE) 
(204) ©*siwsEftii*arifc'r«fe«)o^ r^s-t^ ^*>, *>ctz>*^ 

nA©^t*ft#i:fctt*©fb^&*»£o< £tl£>:3>#£ h^y K (2 2 4) T- 
feSo S i OzComkM (2 2 6) &, LPEii (2 0 4) (DftW&l&^X'P 
m (2 0 5 a) £«5o ElOJ&fflKfcfcMMR I-IPVIR-B (500) ©M 

mri-ipi rmii 000) (DMftnmm&ifimi<tixi5*). mzzn 

%mWTZa MMRI-IPIR (3 0 0) fi, ft&&X*Mifi%®> 

±Lj3fc(D¥ft-cDftttt*7f;L, mmmziE<DM^mmm( thpej )o 02)45 

«fctf*&l$fc£©i£l^jg«£ (LPEj ) (3 0 4) ^^f^o MMRI-I 
PIR (3 0 0) ii, ±W>£T^l3ftttTWT©Jl£r£tfo -f&fc>*>, L 
<.l44to< e>tl-g)IE©HPEm^ (3 0 2) , HPEWi (3 0 2) ©ft$$i£ 
P&^TP{B!l (3 0 5 b) -&mo S i 02©$fef#Jl (308), IR^(740n 
m- 9 0 0 nm) <OH&tt&mW*7 -f — ( 3 10), P+Ji( 312), IE 
©HPE (302) i;P+/f (312) ©IS K«^tt&fl4£8t£-r 

Z>ziy9>? h/ty K (314) , P+I (3 2 0) h&CD'N—'Mi/ 'J ^ >22sffi.M 
(3 1 6)t©^lCg^t3jf^^n^@*« (3 18) , N+Jf (3 2 0), I R 
% ( 7 4 0 nm- 9 0 0 nm) ©^Saif -< (3 2 2) , N + 

m (320) tmnmznom^&nm (lpe) (3 0 4) ©t«i^ 

{b£» s £>o< f>n53>^i? hMf K (3 2 4) T'£3o S i Oz©$g&JB ( 
3 2 6) &, LPEti (3 0 4) ©$fc*S&Ka*TNi)l!l (3 0 5 a) £«-5o 

^2 10l±, aMtT^BB (8 2) rtOHJ-^ ll^IfelC^jl^nfeMMR I 
-IPVIR-As (400) £7nTo V-T ^d?* h^-r^-- K©qH&#S5fcl 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

In Retina Transplant for Carrying Out Induction of the Formation Vision in Eye Electrically, it Has PiN Micro 
Photodiode. 1 . The P Side of This Transplant It has ultraviolet, visible, and the light filter layer that lets a region pass 
alternatively the whole place where the infrared spectrum was chosen. The N side of a transplant It is the retina 
transplant which has ultraviolet, visible, and the light filter layer that lets a region pass alternatively the whole place 
where the infrared spectrum was chosen, and can stimulate a retina by it irrespective of whether orientation of the retina 
transplant is carried out toward the light in which any by the side of P- or N- carry out incidence to an eye. 

2. N- side and P- side filter layer are a retina transplant given in the claim 1 which lets the alternative almost same band 
pass. 

3. N- side light filter layer is a retina transplant given in the claim 2 which is the dielectric filter which lets 740nm 
thru/or 900nm pass. 

4. P- side light filter layer is a retina transplant given in the claim 3 which is the dielectric filter which lets 740nm 
thru/or 900nm pass. 

5. N- side light filter layer is a retina transplant given in the claim 2 which is the dielectric filter which lets 400nm 
thru/or 740nm pass. 

6. P- side light filter layer is a retina transplant given in the claim 5 which is the dielectric filter which lets 400nm 
thru/or 740nm pass. 

7. N- side and P- side filter layer are a retina transplant given in the claim 1 which lets a band which is considerably 
different alternatively pass. 

8. N- side light filter layer is a retina transplant given in the claim 7 which is the dielectric filter which lets 740nm 
thru/or 900nm pass. 

9. P- side light filter layer is a retina transplant given in the claim 8 which is the dielectric filter which lets 400nm 
thru/or 740nm pass. 

10. N- side light filter layer is a retina transplant given in the claim 7 which is the dielectric filter which lets 400nm 
thru/or 740nm pass. 

1 1 . P- side light filter layer is a retina transplant given in the claim 10 which is the dielectric filter which lets 740nm 
thru/or 900nm pass. 

12. PiN Micro Photodiode -- (1) P-Doped Polysilicon, (2) P- Side Light Filter Dielectric Layer, (3) P+ Layer, (4) Tunica 
Propria, (5) N-Mold Silicon Substrate, (6) N+ Layer, and (7) N- Side Light Filter Dielectric Layer - and (8) - 

A retina transplant given in the claim 1 containing N electrode built with N-doped polysilicon. 

13. A transplant is a retina transplant given in the claim 12 which contains further the first electric contact pad which 
establishes the electric contact between P-electrode and P+ layer, and the second electric contact pad which establishes 
the electric contact between N-electrode and N+ layer. 

14. A transplant is a transplant given in the claim 1 by which P- side of one micro photodiode faces incident light, and 
N- side of the micro photodiode of another side faces incident light, when it has the orientation where each of a micro 
photodiode counters mutually including said two PiN micro photodiodes and is transplanted into an eye. 

15. P-electrode is a retina transplant given in the claim 12 which projects from the front face of a transplant outside. 

16. N-electrode is a retina transplant given in the claim 12 which projects from the front face of a transplant outside. 

17. N-electrode is a retina transplant given in the claim 15 which projects from the front face of a transplant outside. 

1 8. P-electrode and N-electrode are about 1 micron thru/or a retina transplant given in the claim 1 5 which projects about 
200 microns respectively. 

19. P-electrode and N-electrode are about 2 microns thru/or a retina transplant given in the claim 17 which projects 
about 100 microns respectively. 
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20. Retina transplant given in the claim 14 to which one common electrode touches both P-side and N-side electrically 
at one side of a transplant, and other common electrodes touch both P-side and N-side electrically in the opposite side of 
a transplant. 

21. A retina transplant given in the claim 20 with which said two or more transplants are built on a common silicon 
substrate wafer. 

22. A common silicon substrate wafer is a retina transplant given in the claim 21 which has a slanting edge. 

23. In the Approach of Restoring Vision Which Functions in Living Thing to Patient Who Has Damage on Retina It 
consists of transplanting two or more transplants to which a retina is adjoined and each has a PiN micro photodiode in a 
patient's eyes. The P side of a t 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

To a polyphase micro photodiode retina transplant and it Corresponding image formation retina stimulus system This 
application is partial continuation application of the American patent application sequence number 08th of June 6, 1995 
application / No. 465766. 

Background of invention This invention is the medical product which can be used in order to correct the vision loss or 
the perfect loss of eyesight produced according to a certain kind of retina disease. Various kinds of retina diseases cause 
vision loss or loss of eyesight by destroying the blood vessel layer of the eye containing the outside retina layer 
containing a choroid, choroid capillary lamina vascularis, Bruch's membrane, and a retinal pigment epithelium. If these 
layers are lost, the denaturation of the lateral part of the entoretina which starts in a photoreception layer following it 
will take place. Adjustable evasion of the residual entoretina which consists of an outer core layer, an outside lianous 
layer, an inner core layer, an inner lianous layer, a stratum gangliosum, and a nerve fiber layer may take place. If there is 
evasion of the entoretina, this structure can be stimulated and the feeling of light can be made. 
The attempt which stimulates the various parts of a retina electrically and makes vision until now is reported. One of 
this kind of the attempts uses the light-sensitive element of a configuration of having a sensitization side and an 
electrode surface in that opposite side, and supplying power externally. If this component is theoretically arranged 
directly on a nerve fiber layer from a vitreous humour side, the nerve fiber layer should be stimulated theoretically. 
However, in order to have to reproduce a frequency modulation Jin [ Tsunenobu ] number with a complicated nerve 
fiber layer, it is not thought that this component is successful. Furthermore, a nerve fiber layer accompanies the path of 
the direction of a path mostly, and is run, and the overlapping fiber extended from the part from which a retina differs 
forms many layers. It is very difficult although it cannot say that it is impossible to make the vision which selected and 
stimulated the suitable nerve fiber and became a form. 

There is a thing using the unit which consists of the support base which coated sensitive material, such as a selenium, as 
other components. This component inserts by performing external-surface-of-sclera incision on the posterior part pole, 
and it is devised as laying between sclera, a choroid or a choroid, and a retina. Light is to produce potential on a 
sensitization side, and to generate ion, and for it to move into a retina theoretically, and to produce a stimulus. However, 
since this component does not have the clear surface structure which controls the flow of a charge with directivity, 
migration and diffusion of the longitudinal direction of a charge will arise, and reservation of the decomposition 
capacity for it to be permissible with it will be barred. If this component is arranged between sclera and a choroid, 
migration of the clear ion to a photoreception layer and an entoretina layer will be barred. It is because a choroid, 
choroid capillary lamina vascularis, Bruch's membrane, and the stratum pigmenti retinae exist, and these all carry out 
the operation which bars passage of ion. If this component is arranged between a choroid and a retina, Bruch's 
membrane and the stratum pigmenti retinae will be made to be placed between the paths of migration of still clearer ion. 
Since this component is inserted through the inside of the choroid with very many blood vessels of a posterior part pole, 
or a choroid, in addition to rupture of the blood flow to a posterior part pole, it has a possibility that eye socket internal 
hemorrhage may arise the bottom of a choroid, and in a retina. Although this kind of component was made as an 
experiment, it was transplanted to a patient's eyes and light has been sensed, there is a report that the image was not 
formed. 

The photovoltaic-cell artificial retina is indicated by the American patent No. 5024223. This component is inserted into 
the potential space inside the retina itself. This space is called the bottom space of a retina, and exists between the 
outside layer of a retina, and an inside layer. The component has arranged what is called two or more surface electrode 
micro photodiodes ("SEMCPs") on one silicon crystal substrate, and was formed. SEMCPs changed light into the small 
current and stimulated the entoretina cell of the perimeter which has these currents upwards. For the property of the hard 
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substrate of SEMCPs, active jamming of supply of the nutrient from a choroid to the entoretina arose. Even if it 
conducted the side-hinged-window operation of various configurations, osmosis of oxygen and the living thing matter 
did not become the optimal. 

Other approaches about a photoelectromotive-force artificial retina component are indicated by the American patent No. 
5397350. This component added what is called two or more independent surface electrode micro photodiodes 
(ISEMCPs) into the basis of a liquid, was constituted, and has been arranged too in the space under the retina of an eye. 
Since the open space existed between adjoining ISEMCPs(es), a nutrient and oxygen flowed from the outside retina to 
the entoretina layer, and supplied the nutrient to these layers. With other operation gestalten of this component, each 
ISEMCP was called ISEMCP-C including the electric capacitor layer. ISEMCP-Cs generated the current of the opposite 
direction restricted in the darkness instead of light, carried out induction of the visual feeling more effectively, and 
prevented the electrolysis damage on the retina by long-term single phase galvanic stimulation. 
These well-known components (SEMCPs, ISEMCPs, and ISEMCP-Cs) were the things depending on the light in a 
vision environment, in order to obtain power. Therefore, the capacity to function in [ of weak light environment ] these 
components being continuous was restricted. Moreover, it was difficult to perform those alignment in the bottom space 
of a retina so that all of ISEMCPs and ISEMCP-Cs may turn to incident light. 

Outline of invention About the system which can transplant a detailed transplant into the eye to which especially this 
invention was suffered from the illness, this system functions in continuation weak light level, and brings forth the 
consciousness of the detail of the improved light and darkness. This invention has two fundamental components. (1) 
They are the polyphase micro photodiode retina transplant ("MMRIs") transplanted into an eye with a detailed 
dimension, and the corresponding image formation retina stimulus system ("AIRES") with which (2) outside of the 
body is equipped. AIRES stimulates MMRI using infrared radiation, and generates an "illegal current" in a retina 
between weak striation affairs, and improves the consciousness of the detail of light and darkness. 
MMRI of this invention has a PiN configuration with the fundamental gestalt according to the orientation. With this 
configuration, P- side of a transplant has the light filter layer which lets a visible ray pass, and N- side of a transplant has 
the light filter which lets only the infrared light of the wavelength chosen preferably which lets only infrared ligjit ("IR") 
pass pass. Orientation is carried out so that it may go to the light to which one ensemble of such MMRIs is transplanted 
outside an eye into the so-called "bottom space of a retina" between a retina and the entoretina, orientation is carried out 
in fact so that it may go to the light to which the P side carries out incidence of the abbreviation moiety (namely, the 
first subset) to an eye at random, and the N side carries out incidence of the remaining abbreviation moieties (namely, 
the first subset) to an eye. 

In this location and orientation, the first subset of MMRIs changes into a small current the energy of the light which 
carries out incidence, stimulates the feeling of the light in an eye, and forms an image. If it puts in another way, the first 
subset will change the light into a current, will stimulate a retina with "the current of light", and will carry out induction 
of the consciousness of the light. Between weak striation affairs, the second subset of MRIs changes into a current the 
infrared light supplied by AIRES, carries out a retina stimulus with "an illegal current", and carries out induction of the 
illegal consciousness. 

It consists of projection and a trace optical system ("PTOS"), a nerve net computer ("NNC"), an image formation CCD 
camera ("IMCCD"), and an input stylus pad ("ISP"), corresponding image formation retina stimulus system, i.e., 
AIRES. 

if it is in 1 operation gestalt of this invention - each ~ a detailed transplant contains two or more of a pair of MMRI 
subunits collectively arranged in the unit of a single flat cube. An electrode forward [ transplants / these / detailed ] to 
one flat side top in each MMRI of each set is built again so that an electrode negative to the flat side top of another side 
may come, every of each set - MMRI of everything [ MMRI ] but a pair - an opposite direction -- orientation - 
carrying out - the field top as the forward (P) electrode of a pair of second MMRI where the negative (N) electrode of a 
pair of first MMRI is the same - or it is near it, and the positive electrode of a pair of first MMRI is arranged as it is the 
same field top as the negative electrode of a pair of second MMRI, or near it. the detailed transplant of a piece - each - 
a flatness side has the positive electrode of the micro photodiode which is related from at least one MMRI, and the 
negative electrode of the micro photodiode from other one MMRI. With this symmetric property, each micro 
photodiode transplant functions similarly correctly without relation to that flat front face of which faces incident light. A 
multilayer dielectric filter is arranged on the Pth page of a MMRI subunit, and the Sth page, and infrared light (740 to 
900 nm) passes through that, and it is made the light (400 to 740 nm) pass through that, amount to the Pth page, and to 
reach N side. If it does in this way, the PiN configuration of each MMRI subunit will answer the light, and a NiP 
configuration will answer infrared light. If it is in the modification of this operation gestalt, the common electrode in 
each ** of a transplant connects the positive electrode of one MMRI to the negative electrode of the second MMRI of 
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the same side. 

If it is in this desirable operation gestalt, in the bottom space of a retina, the ratio of **** thickness is 1 :3, and the 
configuration of a flat and detailed transplant has the fastidiousness which carries out orientation of itself, and as 
incident light accepted in one of the flat optical activity side of that, it is usually arranged, every — P of a MMRI 
subunit, and N electrode ~ and/or — this - the common electrode which connects P and N electrode is arranged on the 
sensitization side of a detailed transplant, or near it. The current which the current generated by the PiN configuration 
has upwards and which reaches, stimulates the feeling of the "light" in/or the adjoining retinal cell, and is generated by 
the NiP configuration stimulates the feeling of the "darkness" near the same cell. 

The power for a "photocurrent" is obtained from the visible spectrum of the light of an image which enters. The power 
for an "illegal current" is supplied with the image on which it is projected into an eye by the optical head set system by 
which computer control is carried out in the infrared (JR) light and/or the exterior which were superimposed. The head 
set projection system by which computer control is carried out in this exterior is the second component of the artificial 
retina component of this invention, and is called a corresponding image formation retina stimulus system "AIRES." 
AIRES is the subsystem of a component, "it consists of projection and a trace optical system (PTOS), a nerve net 
computer (NNC), an image formation CCD camera (IMCCD), and an input stylus pad (ISP), under actuation and 
AIRES - IMCCD of itself the detail and the description of an image "-- seeing - " - it interprets and this 
information is processed by that NNC. Next, the modulated infrared light and/or an image, and in being required, a light 
image is projected into an eye and it corrects the function of a transplant. By [ in PTOS ] using a mirror penetrable by 
reflexibility partially, AIRES projects IR, and the light/image superimposed on the visible-spectrum image which enters 
into an eye from an environment, "a patient's input" from an input component like [ correct / the function of a 
transplant / in order for AIRES to generate an exact image at first / how ] a stylus pad -- using -- NNC - "-- training - " 
it carries out. Most AIRES(s) come to have the improved capacity which modulates the function of a transplant after 
training, without borrowing a patient's assistance. The main advantages over the advanced technology of the system 
which combined this MMRI and AIRES are this combined system functioning also in weak light environment, and 
aligning "light" and an "illegal" current finely by AIRES, and being able to offer the optimal image. Moreover, by 
generating the light and the illegal current which counter, the damage operation by electrolysis is mitigated and the 
living body compatibility of a transplant is improved. 

If it is in this desirable operation gestalt, a patient carries the PTOS head set of AIRES and a PTOS head set projects IR, 
the light image, and lighting of adjustable reinforcement into an eye using CRT (IRVCRT) in which I and the light are 
possible. These IR, a light image, and lighting correct the function of the MMRI subunit of a transplant by modulating 
those current outputs. In darkness, IR lighting is a dominant power source and generates the current which supplies 
power to the NiP configuration of MMRI and stimulates illegal vision feeling. However, the NiP current in which 
induction was carried out by IR is corrected by PTOS through NNC control based on the information supplied by the 
surrounding photosensor and surrounding IMCCD of PTOS. Under bright lighting conditions, by surrounding light, 
induction will be carried out into the PiN configuration of MMRI, it will become irregular, and a stronger current will 
depend, and will offset the NiP current of weak MMRI. The consciousness of a net light is generated by this. Since the 
quality of light and darkness always changes, a transplant also makes the electric generating power, as for the image in 
the inside of a normal environment, change quickly between a "photocurrent" and an "illegal current." The modulation 
of the "photocurrent" of a transplant can also be performed by PTOS of AIRES again by projecting the additional light 
image superimposed on the light figure of a circumferential enclosure. 

AIRES processes the digitized image which is supplied by the IMCCD during actuation using the NNC. If it is in this 
desirable operation gestalt, AIRES projects the visible image and infrared image of real-time video which were 
superimposed on the transplant of a retina. These images are displayed continuously at high speed simultaneous from 
IRVCRT. Or visible, IR light, and an image are also generable using suitable displays, such as the filter type active 
matrix LCD, an LED display equipment, or a filter type plasma display. AIRES controls the image on which it was 
projected by PTOS by changing those wavelength, reinforcement, the persistence time, and a pulse frequency. A 
patient's input component (an example, input stylus pad) 

It is made to interface with ** and NNC and a patient enables it to correct IR and the light image which were generated 

by the PTOS head set. This "feedback" of a patient is analyzed by NNC of AIRES, it is compared with the image 

computer-processed from IMCCD, and the nerve net software of AIRES learns that difference. 

After a period of instruction, without [ which does not borrow a patient's assistance ] being generated by the computer, 

visible and IR image can be adjusted automatically and NNC can improve the quality of an image now. 

By adjusting the stimulus frequency and duration of IR of PTOS, and a visible image, AIRES can also stimulate the 

feeling of a color now for some patients again. This resembles the approach to which the man of normal eyesight is 
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made to do induction of the feeling of a color using the black-and-white television monitor which rotated Benham's top 
of white and black or did frequency modulation. 

MMRI and the AIRES component of this invention differ from the advanced technology mainly in respect of the 
following. An infrared image and light are used visible and in order to modulate the function of MMRI alternatively. 
One MMRI is stimulated with the light which comes from either of the sides with the two optical activity, and generates 
a local stimulative current from both sides. 

When these components have been arranged by the flat configuration of MMRIs in the bottom space of a retina, with it, 
the preference-orientation which goes to those incident light becomes possible. The electric generating power from this 
**** for AIRES systems and MMRIs is programmable according to the need for each patient. By this configuration of 
MMRIs, the photoreception layer which remains, the bipolar stratum compactum, or an inner lianous layer can also be 
stimulated from the bottom space of a retina again by also being able to stimulate the nerve fiber layer, stratum 
gangliosum, or inner lianous layer of a retina from the bottom space of a retina using them, or reversing those polarities 
under manufacture. The bipolarity of the current output from MMRIs has the high degree permitted in living thing as 
compared with most electrical stimulation of a preference technique being haploidy. 

Easy explanation of a drawing Fig. 1 is a top view of 1 operation gestalt of the micro photodiode retina transplant of this 
invention (MMRI). 

Fig. 2 is a sectional view which accompanied the flat surface containing the II-II line of Fig. 1, and was cut. 
Fig. 3 is a top view of the second operation gestalt of this invention (MMRI-E). 

Fig. 4 is a sectional view which accompanied the flat surface containing the IV-IV line of Fig. 3, and was cut. 
Fig. 5 is drawing showing the production process of the micro photodiode retina transplant of Fig. 1 (MMRI). 
Fig. 6 is a top view of the third operation gestalt of this invention which consists of two pairs of MMRI subunits 
(MMRI-4). 

Fig. 7 is a strabism sectional view which accompanied the flat surface containing the VI- VI line of Fig. 6, and was cut. 
Fig. 8 is a top view showing the fourth operation gestalt of this invention which consists of two pairs of MMRI-E 
subunits (MMRI-4E). 

Fig. 9 is a strabism sectional view which accompanied the flat surface containing the VIII- VIII line of Fig. 8, and was 
cut. 

Fig. 10 is the micro photodiode retina transplant (MMRI-4) of Fig. 6. 

They are the isometric plot showing the thing which made the 3 inches silicon wafer fix on a 4 inches thicker silicon 
wafer in ******, a top view, and an expansion inset. 

Fig. 1 1 is drawing showing the micro photodiode retina transplant (MMRI-4) of Fig. 6 transplanted to the desirable 
location of the bottom space of a retina. 

Fig. 12 is drawing showing the micro photodiode retina transplant (MMRI-4) of Fig. 6 transplanted to other locations of 
the nerve fiber layer of a retina. 

Fig. 13 is a top view of the fifth operation gestalt of the micro photodiode transplant of this invention (MMRI-IPV). 

Fig. 14 is a sectional view which accompanied the flat surface containing X-X-ray of Fig. 13, and was cut. 

Fig. 1 5 is a top view of the sixth operation gestalt of the micro photodiode transplant of this invention (MMRI-IPIR). 

Fig. 16 is a sectional view which accompanied the flat surface containing the XII-VII line of Fig. 15, and was cut. 

Fig. 17 is a top view of the seventh operation gestalt of the micro photodiode transplant of this invention (MMRI- 

IPVIR-A). 

Fig. 18 is a sectional view which accompanied the flat surface containing the XIV-XIV line of Fig. 17, and was cut. 
Fig. 19 is a top view of the eighth operation gestalt of the micro photodiode transplant of this invention. 
Fig. 20 is a sectional view which accompanied the flat surface containing the XVI-XVI line of Fig. 19, and was cut. 
Fig. 21 is a sectional view of a retina showing the condition that the micro photodiode transplant of Fig. 17 is in the 
desirable location of the bottom space of a retina, and those electrodes were inserted into the sub-layer B of an inner 
lianous layer, and Sub-layer A. 

Fig. 22 is a: sectional view of a retina showing the condition that some which reversed the polarity of the micro 
photodiode transplant of Fig. 1 7 are in the desirable location of the bottom space of a retina, and those electrodes were 
inserted into the sub-layer B of an inner lianous layer, and Sub-layer A in the ninth operation gestalt of this invention. 
Fig. 23 is the projection and the trace optical system (PTOS), the nerve net computer (NNC), and the common diagram 
showing an input stylus pad (ISP) which are the subsystem of the component of a corresponding image formation retina 
stimulus system (AIRES). Q-SEMCPs is shown in the condition of having been transplanted into the eye. 
Fig. 24 is drawing showing the outline of the PTOS component constituted as a glasses head set, and its optical system. 
Fig. 25 is drawing showing the AIRES structure-of-a-system element which consists of PTOS, and NNC and ISP. 
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Fig. 26 is a top view of a large-sized wafer including the ninth operation gestalt ("MMRI-OPSISTER-D") of the 
transplant of this invention (a detailed decomposition inset is included). 

The 27th A-E Fig. is a strabism sectional view which accompanied the flat surface containing the XXVI-XXVI line of 
Fig. 26 showing the production process of MMRI-OPSISTER-D of Fig. 26, and was cut. 
Fig. 28 is drawing showing the MMRI-OPSISTER-D component which was used for the small chip which has a 
slanting edge, and was transplanted in the bottom space of a retina. 

Detailed explanation of an operation gestalt desirable at present If it is in 1 desirable operation gestalt (Fig. 2 [ one to ]) 
of this invention, each micro photodiode transplant (106) is built as a flat cube component (henceforth referred to as 
MMRI) which held the single 2 side-face micro photodiode. if it is in this desirable operation gestalt - every — MMRI 
(106) is the unit which had a nothing and detailed dimension and became independent physically about the 
configuration of a flat cube where the angle and the edge were rounded off. It can function as PiN or a NiP component, 
corresponding [ that any of MMRIs (106) by the side of the two sensitization, i.e., P-, or N- (107a) (107b) are visible 
and/or ] to whether it is stimulated by infrared light (108). The layer of MMRI (106) is a P electrode (1 10) preferably 
built with P-doped polysilicon towards a lower limit from upper limit, The multilayer dielectric filter which lets only the 
light (400nm - 740nm) pass to the following P+ layer (112) (122), The gold for establishing electric contact between a 
layer (110) and (112), aluminum, The contact pad built with either or all the compounds of titanium and chromium 
(1 14), P+ layer (112) and the tunica propria automatically formed between N-mold silicon substrates (128) (126), N+ 
layer (118), the multilayer dielectric filter which lets only infrared light (740nm - 900nm) pass to N+ layer (118) (124), 
The gold for establishing the electric contact between the layers of the last which is N electrode (116) built with N- 
doped polysilicon as preferably as N+ layer (118), The contact pad (120) built with either or all the compounds of 
aluminum, titanium, and chromium is included. 

Although P electrode (110) and N electrode (116) show all the front faces of MMRI (106) as a wrap thing, if Fig. 2 
[ one to ] is in a different operation gestalt, P electrode (110) can cover the part by the side of P- by the side of 
sensitization (17a), and N electrode (116) can also make a wrap thing the part by the side of N- by the side of 
sensitization (107b). These parts can be made into the range between 0.1% thru/or 99.9%. It is because concentration of 
the current with which the wrap purpose is partially generated by MMRI (106) in P electrode (1 10) and N electrode 
(1 16) is enabled. Moreover, as similarly shown in Fig. 2 [ one to ], the width of face and depth of MMRI (106) are the 
same magnitude, it is for 5 micrometers and 100 micrometers, and height is width of face and 25% of depth, and 50%. 
however, that MMRI (106) also makes width of face and depth small to about 1 micrometer if it is in other operation 
gestalten, or about 2000 micrometers ~ it can also enlarge and width of face and depth do not need to be the same 
magnitude. Moreover, the height of MMRI can be set as for width of face and 1% of depth, and 500%. Preferably, N- 
mold silicon substrate (128) of MMRI shows 2000 ohms /of ohmic resistance values of 2 cm from 50. However, if it is 
in other operation gestalten, it is N-mold silicon substrate (128) of MMRI. 

** and 1 ohm/cm2 from ~ 100000 ohms /of ohmic resistance values between 2 can be taken cm. The desirable design 
current outputs of each MMRI (106) are 1 thru/or 5000nA extent according to incidence lighting (108). However, the 
range of O.OlnA to 200000nA(s) may be suitable. 

If it is in the second operation gestalt (MMRI-E) (Fig. 4 [ three to ]) of this invention, the polish recon layer 1 10 is 
pinched between the multilayer dielectric light filter layer 122 and the P+ layer 1 12, the polish recon layer 1 16 is 
pinched between the multilayer dielectric IR filter layer 124 and the N+ layer 124, and MMRIs of Fig. 2 [ one to ] is 
made and built. The contact pads 1 14 and 120 of the aluminum of Fig. 2 [ one to ] are unnecessary with this operation 
gestalt. With this operation gestalt, the retinal cell which adjoins MMRI-Es instead of a retinal cell on MMRI-Es is 
mainly stimulated. This second operation gestalt is used for the patient by whom induction is done vision being [ way ] 
better and stimulating a flank rather than it stimulates upper limit. Tunica-propria [ which is the remaining layers ] 126, 
and N-mold silicon substrate layer 128 side, and P- side 107, and N- side 107b does not change. 
A thru/or L of Fig. 5 shows the production process of desirable MMRIs. the - as shown in 5A Fig., a 200 thru/or 3" 
suspension region of 400 ohm-cm l-0-0N-mold silicon wafer (140) is made thin to 8 micrometers, next oxide bonding 
of width of face of 0.4" thru/or the 0.5" silicon retaining ring (built so that the i.d. taper of 30 to 40 degrees may be 
shown by chemical etching and the channel stopping method) is carried out to a target wafer (140). the — as shown in 
5B Fig., at one side of a wafer (140), the ion implantation of the P+ layer (144) is carried out by Fukashi who is 0.2 
micrometers. The mask of the opposite side is carried out so that placing may not be performed. As shown in the 5th C 
Fig., a wafer (140) is ********«*(ed) and ion implantation is carried out by Fukashi whose N+ layer (146) is 0.2 
micrometers in the second side. The mask of the first P+ side is carried out so that placing may not be performed. 
As shown in the 5th D Fig., both P+ (144) and N+ (146) layer are driven with heat by Fukashi (0.5 micrometers thru/or 
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0.6 micrometers), the although multilayer formation of TiO two-layer and the KUUOTSU layer is carried out by turns 
by vacuum evaporationo and it lets the light of 400 to 740 nm pass to P+ side (144) as shown in 5E Fig., the infrared 
light which is 740 to 900 nm generates the interference filter (148) to prevent. The thickness of the sum total of this 
dielectric layer (148) is about 3.50 thru/or 5 micrometers, the - although a ************** N+ side (146) is exposed 
for a wafer, multilayer formation of TiO two-layer and the KUUOTSU layer is carried out by turns by vacuum 
evaporationo and it lets the infrared light of 740 to 900 nm pass as shown in 5F Fig., the light which is 400 to 740 nm 
generates the interference filter (150) to prevent. The thickness of the sum total of this dielectric layer (150) is about two 
to 3 micrometer, the — in 5G Fig., spin-on of the photoresist is carried out and the both sides of a wafer (140) carry out 
patterning - having - the interference film (148 and 150) - penetrating P+ layer (144) and N+ layer (146) 
the 8micrometerx8micrometer contact hole (152) attained until is formed. A contact hole is formed in the shape of 
[ square ] a grid at intervals of 50 micrometers. Aluminum (154) is vapor-deposited by the both sides of a wafer (140) as 
shown in the 5thH Fig. In these 51 Figs., spin-on of the photoresist is carried out, and patterning of the both sides of a 
wafer (140) is carried out, and the contact pad of 12micrometerxl2micrometer aluminum is formed on all the contact 
holes that are 8micrometerx8micrometer, and it continues, and is driven with heat into aluminum, the ~ the low voltage 
which used the plasma auxiliary in 5 J Fig. — CVD -- the interference filter (148) top by the side of P+ of a wafer (140) - 
- P+ silicon (156) - 0.2 micrometers - or 0.5 micrometers is made to vapor-deposit and the electric contact to the 
contact pad (154) of aluminum is established at 250 degrees thru/or 300 degrees C. The mask of the opposite side of a 
wafer is carried out. the ~ the low voltage which used the plasma auxiliary in 5K Fig. - CVD - the interference filter 
(150) top by the side of N+ of a wafer (140) - N+ silicon (158) - 0.2 micrometers - or 0.5 micrometers is made to 
vapor-deposit and the electric contact to the contact pad (154) of aluminum is established at 250 degrees thru/or 300 
degrees C. the — in 5L Fig., a 3 inch wafer is cut into a 50micrometerx50micrometer square (160) by EKUSHIMA 
laser, and the alignment of the one contact pad is carried out to each ** of each square. Finally it cleans, and washes and 
the collected square is MMRIs. These MMRIs(es) round off slightly the angle and edge where short-time ******** and 
a component sharpened in glassware using ultrasonic energy. 

Fig. 7 [ six to ] shows the stratified fine structure 8 of the third operation gestalt of the artificial retina component of this 
invention. In order to distinguish from other operation gestalten of this invention, MMRI-4, a call, and (8) show this 
operation gestalt for convenience. MMRI-4(8) shows the configuration of the flat cube which the angle and the edge 
were rounded off and was built by detailed magnitude. This component consists of four micro photodiode subunits 
(10ax2 and 10bx2). Each micro photodiode subunit (10a or 10b) of MMRI-4(8) serves as PiN or a NiP component by 
any of the sensitization side are turned to light (12). For example, as shown in Fig. 7, since P+ tab (14) faces incident 
light (12), a front left micro photodiode (10a) acts as a PiN subunit. On the contrary, since N+ tab (18) faces incident 
light (12), a front right micro photodiode (10b) acts as a NiP subunit. It will be understood easily that the N+ tab (18) 
comes to face incident light, therefore, as for ************** and a micro photodiode subunit (10a), acts MMRI-4(8) 
as a NiP component. Similarly, a ************** ca se, the P+ tab (14) comes to face incident light, therefore a micro 
photodiode subunit (10b) acts as a PiN component. 

In Fig. 7 [ six to ], MMRI-4(8) is forward [ four ] (P) in a fundamental form further on four P+ tab (14) sides by the side 
of the upper limit of MMRI-4(8), and a lower limit. 

It turns out that the electrode (13) is arranged (it is cautious of the structure of the lower limit of two back micro 
photodiode subunits not being in sight in Fig. 7). Preferably, these P electrodes (13) are built with P doped polysilicon, 
are generated by CVD, and are vapor-deposited on the interior angle section of P+ tab (14). Between P electrode (13) 
and P+ tab (14), the layer (14a) of the gold which acts as an obstruction which promotes adhesion and blocks light 
again, titanium, or chromium is arranged. MMRI-4(8) 

The electrode (16) of ** and four N+ tabs (four negative (N arranged on 18)) is included. Preferably, these N electrodes 
(16) are built with N doped polysilicon, are generated by CVD, and are vapor-deposited on the interior angle section of 
N+ tab (18). Between N electrode (16) and N+ tab (18), the layer (14a) of the gold which acts as an obstruction which 
promotes adhesion and blocks light again, titanium, or chromium is arranged. 

Or P electrode (13) and N electrode (16) can also be built with the suitable ingredient of the arbitration which conducts a 
current. As this kind of an electrical conducting material, although the combination or the compound of arbitration of 
gold, chromium, aluminum, iridium and platinum, or these ingredients is contained, it is not limited to them. P electrode 

(13) and N electrode (16) can cover the part of the arbitration between 01% to 99.9% of the front faces of each P+ tab 

(14) or N+ tab (18). A filter layer (20) is arranged at the part of P+ tab (14) which is not covered with P electrode (13). 
Preferably, these filter layers (20) are built with multilayer dielectric coating, and let only the light (400nm thru/or 
740nm) pass to P+ tab (14) front face. A filter layer (22) is arranged at the part of N+ tab (1 8) which is not covered with 
N electrode (16). Similarly these filter layers (22) are preferably built with multilayer dielectric coating, and let only 
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infrared light (740nm thru/or 900nm) pass to N+ tab (18) front face. The tunica propria (15) is automatically formed in 
the bottom of each P+ tab (14) between P+ tab (14) and N-mold silicon substrate (25). N+ tab layer (18) generates by 
performing the ion implantation of additional N-mold Lynn into N-mold silicon substrate (25). The channel stop (24) 
for separating the subunit of a micro photodiode mutually electrically is generated by the ion implantation of P-mold 
boron around each MMRI-4 subunit (10ax2, 10bx2). A channel stop ingredient (24) outside is surrounded by N-mold 
silicon substrate (25b). 

If it is in the operation gestalt of this invention shown in Fig. 7 [ six to ], the width of face and depth of MMRI-4(8) are 
the same magnitude, and are for 10 thru/or 50 microns. Moreover, height is 25% of the magnitude of width of face and 
depth, and 50%. a contact pad — the configuration of a flat cube - MMRI- the time of 4 (8) being transplanted into the 
bottom space of a retina — MMRI- either by the side of two flat sensitization of 4 (8) can be turned to incident light (12) 
in preference. MMRI-4s (8) is depth and can also build greatly building width of face small to about 1 micron to about 
1000 microns. Moreover, depth does not need to be the same as width of face. Furthermore, the height of MMRI-4 can 
be made into width of face and 1% of depth, and 500%. 

If it is in the operation gestalt of Fig. 7 [ six to ], the N type substrate (25 and 25b) of MMRI-4 has an ohmic resistance 
value between 50 and 2000 ohm-cm2. However, the N type substrate (15 and 25b) of MMRI-4 can have an ohmic 
resistance value between 1 ohm-cm2 and 100000 ohm-cm2. Each MMRI-4 subunit micro photodiode (10a or 10b) 
The desirable design values of ********** are 1 thru/or 5000nA extent according to incidence lighting (12). However, 
the range of O.OlnA to 200000nA(s) can also be made into a suitable value. MMRI-4(8) can correct electric generating 
power greatly or small by changing each area of P electrode (13) to each area of P+ tab (14) and N+ tab (18), and/or N 
electrode (16). 

Fig. 9 [ eight to ] shows the stratified fine structure of the fourth operation gestalt of the artificial retina component of 
this invention. In order to distinguish from other operation gestalten of this invention, MMRI-4E, and a call and (8a) 
show this operation gestalt for convenience. MMRI-4E (8a) shows the configuration of the flat cube which the angle 
and the edge were rounded off and was built by detailed magnitude. This component consists of four micro photodiode 
subunits (10ax2 and 10bx2). Each micro photodiode subunit (10a or 10b) of MMRI-4E (8a) serves as PiN or a NiP 
component by any of the sensitization side are turned to light (12). For example, as shown in Fig. 9, since P+ tab (14) 
faces incident light (12), a front left micro photodiode (10a) acts as a PiN subunit. On the contrary, since N+ tab (18) 
faces incident light (12), a front right micro photodiode (10b) acts as a NiP subunit. It will be easily understood for 
************** and a micro photodiode subunit (10a) in MMRI-4E (8a) that the N+ tab (18) comes to face incident 
tight, therefore acts as a NiP component. Similarly, a ************** caS e 5 the P+ tab (14) comes to face incident 
light, therefore a micro photodiode subunit (10b) acts as a PiN component. 

As for MMRI-4E (8a), Fig. 9 [ eight to ] shows further that four transparence forward (P) electrodes (13) are arranged 
on four P+ tab (14) sides by the side of the upper limit of MMRI-4E (8a), and a lower limit in a fundamental form (it is 
cautious of the structure of the lower limit of two back micro photodiode subunits not being in sight in Fig. 9). 
Preferably, these transparence P electrodes (13) are built with P doped polysilicon, are generated by CVD, and are 
vapor-deposited on P+ tab (14). MMRI-4E (8a) - moreover, four transparence negative (N) electrodes (16) arranged on 
four N+ tabs (18) are included. Preferably, these transparence N electrodes (16) are built with N doped polysilicon, are 
generated by CVD, and are vapor-deposited on the interior angle section of N+ tab (18). 
Or it can also build with the suitable ingredient of the arbitration which can vapor-deposit P electrode (13) and N 
electrode (16) in a thin transparent layer, and conducts a current again. As this kind of an electrical conducting material, 
although the combination or the compound of arbitration of gold, chromium, aluminum, iridium and platinum, or these 
ingredients is contained, it is not limited to them. 

A filter layer (20) is arranged on P electrode (13). These filter layers (20) are preferably built with multilayer dielectric 
coating, and it transparence P electrode (13) Passes through them, and also lets only the light (400nm thru/or 740nm) 
pass to P+ tab (14) front face. A filter layer (22) is arranged on N electrode (16). Similarly these filter layers (22) are 
preferably built with multilayer dielectric coating, and it transparence N electrode (16) Passes through them, and also 
they let only infrared light (740nm thru/or 900nm) pass to N+ tab (18) front face. The tunica propria (15) is 
automatically formed in the bottom of each P+ tab (14) between P+ tab (14) and N-mold silicon substrate (25). N+ tab 
layer (18) generates by performing the ion implantation of additional N-mold Lynn into N-mold silicon substrate (25). 
The channel stop (24) for separating the subunit of a micro photodiode mutually electrically is generated by the ion 
implantation of P-mold boron around each MMRI-4E subunit (10ax2, 10bx2). A channel stop ingredient (24) outside is 
surrounded by N-mold silicon substrate (25b). 

If it is in the operation gestalt of this invention shown in Fig. 9 [ eight to ], the width of face and depth of MMRI-4E 
(8a) are the same magnitude, and are for 10 thru/or 50 microns. Moreover, height is 25% of the magnitude of width of 
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face and depth, and 50%. a contact pad - with the configuration of a flat cube, when MMRI-4E (8a) is transplanted into 
the bottom space of a retina, either by the side of two flat sensitization of MMRI-4E (8a) can be turned to incident light 
(12) in preference. MMRI-4Es (8a) is depth, and can also build greatly building width of face small to about 1 micron to 
about 1000 microns. Moreover, depth does not need to be the same as width of face. Furthermore, the height of MMRI- 
4E can be made into width of face and 1% of depth, and 500%. If it is in the operation gestalt of Fig. 9 [ eight to ], the N 
type substrate (25 and 25b) of MMRI-4E has an ohmic resistance value between 50 and 2000 ohm-cm2. However, the N 
type substrate (15 and 25b) of MMRI-4E can have an ohmic resistance value between 1 ohm-cm2 and 100000 ohm- 
cm2. 

The desirable design values of the current output of each MMRI-4E subunit micro photodiode (10a or 10b) are 1 thru/or 
5000nA extent according to incidence lighting (12). However, the range of O.OlnA to 200000nA(s) can also be made 
into a suitable value. MMRI-4E (8a) can correct electric generating power greatly or small by changing each thickness, 
therefore transparency of P electrode (13) and/or N electrode (16). 

The inset of Figs. 10 and 10 is drawing explaining manufacture of desirable MMRI-4s (8). The first stage story of 
manufacture of MMRI-4s begins from N type 1-0-0 silicon wafer with a thickness of 8 microns for the diameter of 3 
inches. This wafer (30) fixes that perimeter to a 4 inch wafer (34) with a thickness of about 500 microns using the pin 
(32) of titanium. As shown in the inset of Fig. 10, the group (8) of the island of the square of two or more N-molds is 
surrounding N-mold substrate (25b) by the ion implantation of both sides to P-mold boron channel stop (24). 
since ~ it dissociates and, finally MMRI-4s comes. Channel stop (24) 

it drives with heat so that it may pass along ** and the whole thickness of a wafer (30) with a diameter of 3 inches ~ 
having - the island of each square -- (-- the column of four squares of N-mold silicon wafer (25) is divided into every 
8). Each ** is 1 1 microns and the column (25) of each square is separated from the column (25) of the square which the 
same MMRI-4(8) adjoins by 1-micron P-mold channel stop (24). Each ** of a square island (8) is 21 microns including 
the channel stop (24) obtained as a result. The island (8) of these squares is mutually separated by 1-micron N-mold 
silicon substrate (25b). By EKUSHIMA laser, the hole (36) of alignment can open through a 3 inch wafer (30). By these 
holes (36), the alignment of a manufacture mask becomes easy from any [ of a 3 inch wafer (30) ] side. 
P+ tab (14) shown in Fig. 7 is generated, when the ion of P-mold boron is driven in into the column (25) of the square of 
N-mold and carries out thermal diffusion. Two P+ tabs (14) are formed in each ** of the island (8) of the square of 
MMRI-4, and it is arranged mutually at a vertical angle. Between P+ tab (14) of a square column (25), and an N type 
silicon substrate, the tunica propria (15) is formed automatically. N+ tab (18) is generated by driving in the ion of Lynn 
of additional N-mold into the column (25) of the square of N-mold silicon substrate from a P+ tab (14) and opposite 
side, and carrying out thermal diffusion. Gold, After making it act as an obstruction which is made to vapor-deposit the 
layer (14a) of chromium or titanium, promotes adhesion, and blocks light again in the interior angle section of all P+ 
tabs (14) and N+ tabs (18), A wrap P-doped polysilicon electrode (13) and N-doped polysilicon electrode (16) are 
vapor-deposited for each on P+ tab (14) and N+ tab (18) in P+ tab (14) and 10% of N+ tab (18) front face. Although the 
3 inch wafer (30) of Fig. 10 is still being fixed on the 4 inches support wafer (34), Here, it is moved to a vacuum 
deposition chamber, multilayer dielectric coating (20) which carries out the band pass of the light (400 to 740 nm) on 
P+ tab (14) within this chamber is vapor-deposited, and multilayer dielectric coating (22) which carries out the band 
pass of the infrared light on N+ tab (18) is vapor-deposited. 

Next, a 3 inch wafer (30) is ********+*(ed) and it is re-fixed on a 4 inch support wafer. Again, after making the glue 
line and the optical block layer (14a) of gold, chromium, or titanium vapor-deposit, multilayer dielectric coating (22) 
which carries out the band pass of the infrared light (740 to 900 nm) to multilayer dielectric coating (20) which carries 
out the band pass of the light (400 to 740 nm) on P+ tab (14) and N+ tab (18), respectively is vapor-deposited. 
As shown in Fig. 10, the final 3 inch wafer (30) with which the island (8) of the square of MMRI-4 was built is removed 
from a 4 inch support wafer (34) here. Next, a 3 inch wafer (30) re-pastes a 4 inch wafer (34) with water and soluble 
adhesives. In order to separate the island (8) of MMRI-4 mutually, EKUSHIMA laser is used and a cut of X and the 
direction of Y is built. 

However, the island (8) of MMRI has still been pasted up on the support wafer (34) with adhesives. Next, a wafer 
assembly (30 and 34) is put in into a water solvent, and adhesion is dissolved. The island (8) of the square of MMRI is 
collected, washed and dried from an aquosity solution using a standard filtration process. Ultrasonic energy is used for 
the island (8) of collected MMRI-4, and it is short-time ************** in glassware. This angle and edge where it 
stirred and MMRI-4s (8) sharpened according to the process are rounded off slightly. The last component which might 
be shown in MMRI-4s (8) of Fig. 7 is washed again, are collected, are sterilized, and in order to transplant into an eye 
further, they are put in into the basis of a semisolid with living body compatibility, or a liquid. 
Fig. 1 1 shows MMRI-4s (8) transplanted to the desirable monolayer location in the bottom space of a retina (82). Each 
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location of many layers of the eye from the inside of the eye in a posterior pole to the outside of an eye is shown in 
drawing. That is, these are all put together and an entoretina layer (66) consists of an internal boundary film (50), a 
nerve fiber layer (52), a stratum gangliosum (54), an inner lianous layer (56), an inner core layer (58), an outside lianous 
layer (60), outer core stratum compactum (62), and a photoreception layer (64). It is arranged between MMRI-4s (the 
retinal pigment epithelium (68) from which 8) constitutes an entoretina layer (66) and an outside retina layer (72), and 
Bruch's membrane (70). There are a choroid (76) which has choroid capillary lamina vascularis (72) and the choroid 
vasculature (74), and sclera (80) which constitutes outside covering of an eye in the exterior of an outside retina layer 
(72). 

Fig. 12 shows MMRI-4s (8) in the location of other operation gestalten arranged near the nerve fiber layer (52) on the 
internal boundary film front face (50) of a retina. In this location, MMRI-4s (8) is embedded into the sheet (44) of living 
body compatibility by flexibility. This sheet can expose both the flat sensitization side of each MMRI-4s (8). Although 
induction of the artificial vision is carried out even if it stimulates a retina nerve fiber layer (52) electrically through an 
internal boundary film front face (50) by MMRI-4s (8), the quality of the image generated is not so good as what 
stimulates a retina and is formed from the bottom space of a retina (82) shown in Fig. 11. Each location of many layers 
of the eye from the inside of the eye in a posterior pole to the outside of an eye is shown in Fig. 12. That is, these are all 
put together and an entoretina layer (66) consists of an internal boundary film (50), a nerve fiber layer (52), a stratum 
gangliosum (54), an inner lianous layer (56), an inner core layer (58), an outside lianous layer (60), outer core stratum 
compactum (62), and a photoreception layer (64). A retinal pigment epithelium (68) and Bruch's membrane (70) 
constitutes an outside retina layer (72). There are a choroid (76) which has choroid capillary lamina vascularis (72) and 
the choroid vasculature (74), and sclera (80) which constitutes outside covering of an eye in the exterior of an outside 
retina layer (72). 

if it is in other operation gestalten of the MMRI component of this invention as shown in Fig. 16 [ 13 to ] - every - 
both two dielectric filter layers embedded into MMRI are light transparency molds (210 222), or a pigeon also boils 
them again and they are IR light transmission molds (310 322). Instead of using polish recon for these electrodes, the 
electrode of these components (202, 204, 302, 304) is built with gold, and is vapor-deposited by the standard "wafer 
bumping" method of the industry. However, aluminum or platinum can also be used instead of gold. Each electrode is 
formed in the letter structure of a projection pasted up on an aluminum contact pad (214, 224, 314, 324) of this. Next, all 
the front faces of each golden projection electrode (202, 204, 302, 304) are covered only except for the tip section by the 
insulating layer (208, 226, 308, 326) of diacid-ized silicon or silicon nitride. The height of a projection electrode is made 
higher than the opposite side at one side of a component, and is set to 1 micrometer thru/or 195 micrometers by 5 
micrometers thru/or 200 micrometers, and the low side (204 304) by the high side (202 302). Thus, if built, the 
component of these each will form two ensembles. That is, it is a component ("MMRI-IPV") reacted to the light shown 
by (1) and (200), It is HPE (302) to a forward side (305b) at the component ("MMRI-IPIR") to which a high projection 
electrode (HPE) (202) reacts to the (negative N) side (205b) again at the (forward P) side (205a) in the thing by which a 
low projection electrode (LPE) (204) comes, and IR light shown by (2) and (300). 
LPE (304) comes to ** and a negative side (305a). 

As shown in Fig. 18 [ 17 to ], these two units (200), i.e., MMRI-IPV, and MMRI-IPIR (300) can also be existed as a 
combination unit (MMRI-IPVIR-A) which consists of one MMRI-IPV (200) and one MMRI-IPIR (300) as shown in 
(400). The same direction is pointed out to HPE (202) of MMRI-IPV (200), and HPE (302) of MMRI-IPIR (300) at one 
side of MMRI-IPVIR-A. The same direction opposite to HPE (202 302) is pointed out also to LPE (204) of MMRI-IPV 
(200), and LPE (304) of MMRI-IPIR (300) in the opposite side of MMRI-IPVIR-A. 

As shown in Fig. 21, MMRI-IPVIR-A (400) is arranged in the bottom space of a retina (82), and it is used in order to 
stimulate the retina used as the layer in which a photoreception layer denaturalizes completely and the bipolar stratum 
compactum (58a) or an inner lianous layer (56) adjoins the bottom space of a retina (82). Inside [ of "the channel of 
light" known as **** "B" (56b) ] lianous layer, Since it is distant from the bottom space of a retina (82) among "the 
illegal channels" known as **** "A" (56a) as compared with lianous one, a HPE electrode (202 302) Coming to contact 
the synapse and selection target of "the channel of light" in **** "B" (56b), LPEs (204 304) comes to contact the 
synapse and selection target of "an illegal channel" in **** "A" (56a). By such configuration, a stimulus of the light 
depolarizes alternatively, as a negative current is generated by HPE (202), the optical channel in a sub-layer "B" is 
activated, and a stimulus of IR light carries out hyperpolarization alternatively, and it becomes possible to inhibit the 
optical channel in **** "B" by it, as a forward current is generated by HPE (302). As a stimulus of IR light depolarizes 
alternatively and a negative current is generated by LPE (304), the illegal channel in **** "A" is activated, and a 
stimulus of the light carries out hyperpolarization alternatively, and this configuration enables it to inhibit the illegal 
channel in **** "A" by it, as a forward current is generated by LPE (204) again. 
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If it is in other 1 operation gestalten as shown in the 12th and 22 Fig., MMRI-4(8) and the transplant called for 
convenience reversed-polarity MMRI-IPVIR-A, and MMRI-IPVIR-ARs (8c) are embedded into the sheet (44) of the 
living body compatibility to which the electrode surface of a component can be exposed. 

As shown in Fig. 12, the sheet (44) with which MMRI-4(8) was embedded is placed on the internal boundary film front 
face (50) of a retina from a vitreous humour side. MMRI-4s (8) will stimulate the nerve fiber layer (52) and/or ganglion 
cell (54) of a retina from this location. 

As shown in Fig. 22, in MMRI-IPVIR-ARs (8c), those electrodes penetrate a nerve fiber (52) and the fiber knot stratum 
compactum (54), enter in the field of the optical channel layer (56b) of the sub-layer "B" of an inside lianous layer (56), 
and the illegal channel layer (56a) of a sub-layer (A), stimulate these layers alternatively, and carry out induction of the 
visual feeling. The reversed polarity of MMRI-IPVIR-ARs (8c) at the time of comparing with MMRI-IPVIR-As (400) 
of Fig. 21 is a sub-layer "A" (56a). 

It is required in order to maintain the effectiveness of IR luminous stimulus which depolarizes the illegal channel of a 
sub-layer "A" (56a) (activation), carrying out hyperpolarization (suppression) of the effectiveness of the light stimulus 
which depolarizes the optical channel of a sub-layer "B" (56b) while carrying out hyperpolarization (suppression) of the 
**** channel (activation), and the optical channel of a sub-layer "B" (56b). Change of polarization, i.e., 
hyperpolarization, and depolarization do not exert the same effectiveness as the effectiveness in Sub-layer B and area A 
of IPL on residual photoreceptor cells in the bottom space of a retina, the bottom space of a retina — in a 
hyperpolarization stimulus, the feeling of light is generated to residual photoreceptor cells, and ****** and a 
depolarization stimulus generate illegal feeling to residual photoreceptor cells. 

Although Fig. 14 [ 13 to ] shows the fifth operation gestalt of this invention, this is called "MMRI-IPV for convenience, 
has detailed magnitude, and is shown by (200). MMRI-IPV (200) is the unit which became independent physically, and 
has the stratified fine structure as shown in Fig. 14. At this operation gestalt, MMRI-IPV (200) shows the configuration 
which is the flat cube with which the angle and the edge were rounded off, and is a negative high projection electrode 
("HPE") (202) and the negative low projection electrode (LPE") which is forward electrically (204) electrically. 
It ****. According to which [ by the side of the two sensitization, i.e., P, and N (205a) (205b) ] is stimulated by the light 
(206), MMRI-IPV (200) functions as PiN or a NiP component, when stimulating the entoretina. MMRI-IPV (200) 
contains the following layers towards a lower limit from upper limit. That is, it is the negative HPE electrode (202) 
preferably built with gold, The tip of a HPE electrode (202) is removed and it is a wrap Si02 about the N side (205b). 
Insulating layer (208), The multilayer dielectric filter which lets only the light (400nm - 740nm) pass (210), The gold 
for establishing electric contact between N+ layer (212), and negative HPE (202) and N+ layer (212), The contact pad 
built with either aluminum, titanium and chromium and its compound (214), The tunica propria automatically formed 
between N-mold silicon substrate layer (216), N-mold silicon substrate layer (216), and the following P+ layer (220) 
(218), The multilayer dielectric filter which lets only the light (400nm - 740nm) pass (222), It is the contact pad (224) 
built with either the gold for establishing electric contact of a forward low projection electrode (LPE) (204) electrically 
with P+ layer (220), aluminum, titanium and chromium and its compound. The insulating layer (226) of Si02 removes 
the tip of a LPE electrode (204), and is a wrap about the P side (205a). 

Although Fig. 16 [ 15 to ] shows the sixth operation gestalt of this invention, this is called "MMRI-IPIR for 
convenience, has detailed magnitude, and is shown by (300). Like illustration, MMRI-IPIR (300) is the unit which 
became independent physically, and has the stratified fine structure [ as ] shown in Fig. 16. With this operation gestalt, 
MMRI-IPIR (300) shows the configuration which is the flat cube with which the angle and the edge were rounded off, 
and has electrically a forward high projection electrode ("HPE") (302) and the forward low projection electrode (LPE") 
which is negative electrically (304). According to which [ by the side of the two sensitization, i.e., N, and P (305a) 
(305b) ] is stimulated by infrared light (306), MMRI-IPIR (300) functions as PiN or a NiP component, when stimulating 
the entoretina. MMRI-IPIR (300) contains the following layers towards a lower limit from upper limit. That is, it is the 
forward HPE electrode (302) preferably built with gold, The tip of a HPE electrode (302) is removed. The P side (305b) 
The insulating layer of a wrap Si02 (308), The multilayer dielectric filter which lets only IR light (740nm - 900nm) pass 
(310), The gold for establishing electric contact between P+ layer (312), and forward HPE (302) and P+ layer (312), 
The contact pad built with either aluminum, titanium and chromium and its compound (314), The tunica propria (3 1 8) 
automatically formed between P+ layer (320) and the following N-mold silicon substrate layer (316), N+ layer (320), IR 
light (740nm - 900nm) 

It is the contact pad (324) built with either the gold for establishing electric contact of a negative low projection 
electrode (LPE) (304) electrically with the multilayer dielectric filter (322) and N+ layer (320) which let a chisel pass, 
aluminum, titanium and chromium and its compound. Si02 An insulating layer (326) removes the tip of a LPE 
electrode (304), and is a wrap about the N side (305a). 
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Although Fig. 18 [ 17 to ] shows the seventh operation gestalt of this invention, this is called "MMRI-IPVIR A for 
convenience, has detailed magnitude, and is shown by 400. This consists of one MMRI-IPV (200) and one MMRI-IPIR 
(300) which were separated in the layer (350) of a channel block. The stratified fine structure of a MMRI-IPV 
component (200) is shown in the left-hand side of drawing, and this is explained first. MMRI-IPV (200) shows the 
configuration of the one half of a flat cube where the angle and the edge were rounded off, and is a negative high 
projection electrode ("HPE") (202) electrically. 

And it has a forward low projection electrode (LPE") (204) electrically. MMRI-IPV (200) contains the following layers 
towards a lower limit from upper limit. That is, it is the negative HPE electrode (202) preferably built with gold, The tip 
of a HPE electrode (202) is removed. The N side (205b) The insulating layer of a wrap Si02 (208), The multilayer 
dielectric filter which lets only the light (400nm - 740nm) pass (210), The gold for establishing electric contact between 
N+ layer (212), and negative HPE (202) and N+ layer (212), The contact pad built with either aluminum, titanium and 
chromium and its compound (214), The tunica propria automatically formed between N-mold silicon substrate layer 
(216), N-mold silicon substrate layer (216), and the following P+ layer (220) (218), It is [ the multilayer dielectric filter 
(222) and P+ layer (220) which let only the light (400nm - 740nm) pass, and ] a forward low projection electrode (LPE) 
(204) electrically. 

It is the contact pad (224) built with either the gold for establishing ** electric contact, aluminum, titanium and 
chromium and its compound. The insulating layer (226) of Si02 removes the tip of a LPE electrode (204), and is a wrap 
about the P side (205a). The stratified fine structure of the MMRI-IPIR component (300) of MMRI-IPVIR- A (400) is 
shown in the right-hand side of drawing, and this is explained below, the configuration of the one half of a flat cube 
where, as for MMRI-IPIR (300), the angle and the edge were rounded off - being shown - electric ~ a forward high 
projection electrode ("HPE") (302) ~ and it has a negative low projection electrode (LPE") (304) electrically. MMRI- 
IPIR (300) contains the following layers towards a lower limit from upper limit. That is, it is the forward HPE electrode 
(302) preferably built with gold, The tip of a HPE electrode (302) is removed and it is a wrap Si02 about the P side 
(305b). Insulating layer (308), The multilayer dielectric filter which lets only IR light (740nm - 900nm) pass (310), The 
gold for establishing electric contact between P+ layer (312), and forward HPE (302) and P+ layer (312), The contact 
pad built with either aluminum, titanium and chromium and its compound (3 14), The tunica propria automatically 
formed between P+ layer (320) and the following N-mold silicon substrate layer (316) (318), N+ layer (320), the 
multilayer dielectric filter which lets only IR light (740nm - 900nm) pass (322), It is the contact pad (324) built with 
either the gold for establishing electric contact of a negative low projection electrode (LPE) (304) electrically with N+ 
layer (320), aluminum, titanium and chromium and its compound. Si02 An insulating layer (326) removes the tip of a 
LPE electrode (304), and is a wrap about the N side (305a). 

Although Fig. 20 [ 19 to ] shows the eighth operation gestalt of this invention, this is called "MMRI-IPVIR B for 
convenience, has detailed magnitude, and is shown by 400. This consists of one MMRI-IPV (200) and one MMRI-IPIR 
(300) which were separated in the layer (350) of a channel block. The stratified fine structure of a MMRI-IPV 
component (200) is shown in the left-hand side of drawing, and this is explained first. MMRI-IPV (200) shows the 
configuration of the one half of a flat cube where the angle and the edge were rounded off, and is a negative high 
projection electrode ("HPE") (202) electrically. 

And it has a forward low projection electrode (LPE") (204) electrically. MMRI-IPV (200) contains the following layers 
towards a lower limit from upper limit. That is, it is the negative HPE electrode (202) preferably built with gold, The tip 
of a HPE electrode (202) is removed. The N side (205b) The insulating layer of a wrap Si02 (208), The multilayer 
dielectric filter which lets only the light (400nm - 740nm) pass (210), The gold for establishing electric contact between 
N+ layer (212), and negative HPE (202) and N+ layer (212), The contact pad built with either aluminum, titanium and 
chromium and its compound (214), The tunica propria automatically formed between N-mold silicon substrate layer 
(216), N-mold silicon substrate layer (216), and the following P+ layer (220) (218), The multilayer dielectric filter 
which lets only the light (400nm - 740nm) pass (222), It is the contact pad (224) built with either the gold for 
establishing electric contact of a forward low projection electrode (LPE) (204) electrically with P+ layer (220), 
aluminum, titanium and chromium and its compound. The insulating layer (226) of Si02 removes the tip of a LPE 
electrode (204), and is a wrap about the P side (205a). The stratified fine structure of the MMRI-IPIR component (300) 
of MMRI-IPVIR-B (500) is shown in the right-hand side of drawing, and this is explained below, the configuration of 
the one half of a flat cube where, as for MMRI-IPIR (300), the angle and the edge were rounded off - being shown - 
electric - a forward high projection electrode ("HPE") (302) - and it has a negative low projection electrode (LPE ff ) 
(304) electrically. MMRI-IPIR (300) contains the following layers towards a lower limit from upper limit. That is, it is 
the forward HPE electrode (302) preferably built with gold, The tip of a HPE electrode (302) is removed. The P side 
(305b) The insulating layer of a wrap Si02 (308), The multilayer dielectric filter which lets only IR light (740nm - 
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900nm) pass (310), The gold for establishing electric contact between P+ layer (312), and forward HPE (302) and P+ 
layer (312), The contact pad built with either aluminum, titanium and chromium and its compound (314), The tunica 
propria automatically formed between P+ layer (320) and the following N-mold silicon substrate layer (316) (318), N+ 
layer (320), the multilayer dielectric filter which lets only IR light (740nm - 900nm) pass (322), It is the contact pad 
(324) built with either the gold for establishing electric contact of a negative low projection electrode (LPE) (304) 
electrically with N+ layer (320), aluminum, titanium and chromium and its compound. The insulating layer (326) of 
Si02 removes the tip of a LPE electrode (304), and is a wrap about the N side (305a). 

Fig. 21 shows MMRI-IPVIR-As (400) transplanted to the desirable monolayer location in the bottom space of a retina 
(82). The high projection electrode (HPEs) (202) of the subtractive polarity which came out of a part for the light sensor 
of a micro photodiode stimulates the optical channel in the sub-layer B (56b) of an inner lianous layer (IPL) (56). (For 
illegal detection) HPEs (302) of the hyperpolarization nature which came out of a part for IR light sensor of a micro 
photodiode inhibits the optical channel in the sub-layer B (56b) of IPL (56). (For illegal detection) LPEs (304) of the 
subtractive polarity which came out of a part for IR light sensor of a micro photodiode stimulates the illegal channel in 
the sub-layer A (56a) of IPL (56). LPEs (204) of the hyperpolarization which came out of a part for the light sensor of a 
micro photodiode inhibits the illegal channel in the sub-layer A (56a) of IPL (56). Each location of many layers of the 
eye from the inside of the eye in a posterior pole to the outside of an eye is shown in drawing showing in graph the 
retina which denaturalized partially. That is, while consisting of an internal boundary film (50), a nerve fiber layer (52), 
a stratum gangliosum (54), a sub-layer b (56b), and a sub-layer a (56a), they are a lianous layer (56) and the inner core 
layer (58a) which denaturalized partially. MMRI-IPVIR-A (400) is arranged between the entoretina layer (66a) which 
denaturalized partially, and a retinal pigment epithelium (68) and Bruch's membrane (70). **** and these layers are put 
together and an outside retina layer (72) is constituted. There are choroid capillary lamina vascularis (74), a choroid 
(76), and sclera (80) in the exterior of an outside retina layer (72). Or component MMRI-IPVs shown in Fig. 16 [ 13 to ] 
instead of and MMRI-IPIRs, or MMRI-IPVIR-Bs of Fig. 20 [ 19 to ] is also transplantable into the bottom space of a 
retina (82). [ MMRI-IPVIR-A (400) ] 

Fig. 22 shows MMRI-IPVIR-ARs (8c) of the ninth operation gestalt of this invention arranged on the internal boundary 
film front face (50) of a retina. If it is in this operation gestalt, MMRI-IPVIR-ARs (8c) is embedded into the sheet (44) 
of living body compatibility by the flexibility to which both front faces and protrusion electrodes with the optical 
activity of each MMRI-IPVIR-ARs (8c) can be exposed. The high projection electrode (HPEs) (302a) of the subtractive 
polarity in the opposite side of an IR sensitivity (for illegal detection) micro photodiode enters into the illegal channel in 
the sub-layer A (56a) of an inner lianous layer (IPL) (56), and stimulates illegal feeling. HPEs (202a) of the 
hyperpolarization nature in the opposite side for a light sensor of a micro photodiode is IPL (56). 
It enters into ****** A (56a), and an illegal channel is inhibited. The low projection electrode of the subtractive polarity 
in the opposite side for a light sensor of a micro photodiode (LPEs) 

(204a) enters into the sub-layer B (56b) of IPL (56), and stimulates an optical channel. LPEs (304a) of the 
hyperpolarization nature in the opposite side for IR light sensor of a micro photodiode enters into the sub-layer B (56b) 
of IPL (56), and inhibits an optical channel. Each location of many layers of the eye from the inside of the eye in a 
posterior pole to the outside of an eye is shown in drawing showing in graph the retina which denaturalized partially. 
That is, while consisting of an internal boundary film (50), a nerve fiber layer (52), a stratum gangliosum (54), a sub- 
layer b (56b), and a sub-layer a (56a), they are a lianous layer (56) and the inner core layer (58a) which denaturalized 
partially. The entoretina layer (66a) which all of these layers were put together and denaturalized partially is constituted. 
A retinal pigment epithelium (68) and Bruch's membrane (70) is put together, and an outside retina layer (72) is 
constituted. There are choroid capillary lamina vascularis (74), a choroid (76), and sclera (80) in the exterior of an 
outside retina layer (72). If it is in the operation gestalt of a subset, it is MMRI-IPVIR-ARs (8c). 
It can create as MMRI-IPIRs of an opposite polarity which is MMRI-IPVs and the component of an opposite polarity 
which are a component, and can also embed into the sheet (44) of living body compatibility by the flexibility to which 
both front faces and protrusion electrodes with the optical activity of MMRI-IPV of each opposite polarity and MMRI- 
IPIR of an opposite polarity can be exposed. 

Fig. 23 is an outline diagram of a corresponding image formation retina stimulus system (AIRES), and shows the 
projection which is the subsystem of the component and the trace optical system (PTOS) head set (94), the nerve net 
computer (NNC) (96), the image formation CCD camera (IMCCD) (100), and the input stylus pad (ISP). In the interior 
of PTOS (94), it is the pupillary reaction trace CCD (PRTCCD). 

(98) And there is IR light / a light CRT display (IRVCRT) (92). MMRI-4s (8) is shown in the bottom space of a retina 
of an eye (90). During a function, it is optically projected on IR and the light image to which it comes from IRVCRT 
(92) inside PTOS (94) on an eye (90). The reinforcement of an image, the persistence time of wavelength, and pulsation 



http://wwAv4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



3/23/2004 



Page 13 of 16 



are controlled by NNC (96), and are modulated by a patient's input through ISP (102) which interfaced. IMCCD (100) 
attached into on a PTOS head set (94) is NNC (96) about an image input. 

It passes, and it supplies and NNC programs visible and IR image output of IRVCRT (92). In a PTOS head set (94), it is 
PRTCCD (98). 

It is included in ****** and a motion of an eye is pursued by change of the location of a pupil pull KINE reaction. 
PRTCCD (98) outputs to NNC (96), and by servo motor control, NNC turns IMCCD (100) to a target and follows a 
motion of an eye. PTOS (94) is also programmable to carry out the interaction only of the IR lighting which spread on 
MMRI-4s (8) to a surrounding light image (104) again. 

Detailed actuation of an AIRES system is explained below. The patient with MMRI-4s (8) which a large number 
transplanted looks at the image which consists of pixels obtained by the hyperpolarization of the local retina produced 
by the PiN configuration of MMRI-4 subunit (10a). These images by which induction was carried out electrically are 
produced by the light from the image (104) of the perimeter which enters and passes by the partial reflexibility of the 
exterior of PTOS (94) along a partial penetrable mirror (106). Induction of the image of an illegal detail is carried out 
with the subtractive-polarity current produced by the NiP configuration of MMRI-4 subunit (10b) which receives a 
stimulus of IR lighting supplied by IRVRT (92) and/or an image. IRVCRT (92) is programmed to superimpose on the 
light image (104) obtained from the light which supplies spreading IR lighting and/or IR image, and enters by NNC 
(96). The image information for NNC (96) is acquired from IMCCD (100) which interfaced. IR lighting which spreads 
from IRVCRT (92) carries out induction of the "bias current" always depolarized from the NiP subunit (10b) of MMRI- 
4. Illegal feeling is generated when there is no stimulus of light [ as opposed to a PiN subunit (10a) in this "bias 
current" ]. However, when the light which stimulates a PiN subunit (10a) exists, the hyperpolarization nature current 
acquired as a result offsets the subtractive-polarity bias current of NiP in which induction is carried out by IR. 
Consequently, a patient perceives the feeling of light. IR For the band sensitivity (740nm - 900nm) to which the NiP 
configuration (10b) was restricted, environmental IR "a noise" is stopped to the minimum. At first, the amount of the 
depolarization bias current of NiP is ISP(102 )-used by the patient, and is adjusted, and this information is inputted into 
NNC (96). Next, this information the information and correlation attachment **** by which the image to which it 
comes from IMCCD (100) which interfaced was processed. Suitable NiP based on environmental lighting conditions 
and an environmental image by this "the amount of bias current" is "study by NNC (96)" 

It is carried out. NNC (96) is NiP "a bias current" required in order to generate the image perceived by the have [ no 
need that a patient inputs ] more exact patient by additional study. 
**** can be expected now. 

All light images can be projected simultaneous at IR image pulse and high-speed alternation, and can also control the 
whole function of MMRI-4(B) by IRVCRT (92). 

Such at the time of a situation, the mirror (106) which reflects a part of PTOS (94) and penetrates a part is permuted by 
the perfect reflecting mirror, in order to prevent a surrounding light figure (104) stimulating MMRI-4s (8). By 
programming the persistence time and the frequency of a pulse of IR and a light image, induction of the feeling of the 
color similar to the effectiveness of Benham's top can also be carried out. This phenomenon is used in order for a black- 
and-white television to generate the consciousness of a color picture to the man of normal vision. 
A of Fig. 24 thru/or D show the configuration (94) similar to the glasses of the PTOS component of an AIRES system. 
Although the outlines of optical system differ the general outline of the PTOS component (94) shown in Fig. 23, and a 
little as shown in the 24th D Fig., the pneuma and the function of both versions of a component are the same. The 24th 
A is the top view of PTOS (94). A head pad (108), the Temple piece (1 10), and an ambient-light sensor (112) on the 
strength are shown in drawing, the - 24B Fig. is a front view of PTOS (94). the nose of a support [ drawing ] of the 
exterior - IMCCD (100) which showed the outline in piece (114), the ambient-light sensor (1 12) on the strength, and 
Fig. 12 is shown. The 24th C Fig. is a side elevation about the interior of PTOS (94). The LED light source (92) in 
which internal infrared rays and luminescence of the light are possible is shown in drawing. 

This permutes IRVCRT (92) of Fig. 23. moreover, the mirror (106) which reflects partially and is penetrated partially 
and the nose of a support - the power source to NNC (96) of piece (1 14) and Fig. 23, and a signal wire cable (1 16) 
It ****. Drawing shows MMRI-4s (8) with the image (104) with which it has been arranged in the bottom space of a 
retina of an eye (90), and the surrounding focus was doubled again. Furthermore, the LED light source (92) in which 
internal infrared rays and luminescence of the light are possible, PRTCCD (98), and the mirror (106) which reflects 
partially and is penetrated partially are also shown. 

Fig. 25 is a diagram showing an AIRES structure-of-a-system element, and this system consists of PTOS (94), portable 
NNC (96) which is fixable to a patient's body, and an ISP (102) input component. 

Fig. 26 is a top view (a detailed decomposition inset is included) of a big wafer including the ninth operation gestalt of 
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the transplant of this invention. This ninth operation gestalt uses a micro photodiode (it is henceforth called "MMRI- 
OPSISITER-D") as the base, every a MMRI-OPSISITER-D micro photodiode (401a) is shown in the decomposition 
inset of Fig. 26 — as -- two micro photodiode subunits (402) - and (404) it has. 

A large-sized wafer (405) can be cut and can be made into the transplant (an example and thousands to tens of 
thousands of abbreviation .25 thru/or 15mm wafers) (401a) of a smaller wafer mold, i.e., a MMRI-OPSISITER-D micro 
photodiode unit, so that it may explain below. Or a large-sized wafer (405) can be cut in the shape of a dice, and it can 
also consider as the transplant (transplant between 1 micron containing an example, 1, or 10000 MMRI-OPSISITER-D 
micro photodiode units (401a), and .25mm) of a still smaller individual mold, any of the transplant of a wafer mold or 
the transplant of an individual mold are built ~ an imitation — many and basic structure of a production process of a 
MMRI-OPSISITER-D micro photodiode (40 1 a) are the same. 

The 27th A-E Fig. is a cross-section perspective view which accompanied the XXVII-XXVII line of MMRI- 
OPSISITER-D (401a) of Fig. 26, and was cut, and shows the production process and structure of MMRI-OPSISITER-D 
(401a). the first production process (the 27A Fig.) — a photo mask, ion implantation, and the heat drive-in method — 
using — the both sides of N bulk thin wafer for starting (405 of Fig. 26) — the micro photodiode subunit (402) of MMRI- 
OPSISITER (401) - and (404) it is formed, the - in 27A Fig., a micro photodiode subunit (402) has P+ layer (406), the 
tunica propria (408), N bulk layer (409), and N+ layer (410) towards a lower limit from upper limit. 
A micro photodiode subunit (404) has N+ layer (410a), N bulk layer (409a), the tunica propria (408a), and P+ layer 
(406a). P+ channel block (412) which encloses two micro photodiode subunits (402 and 404) separates them from other 
MMRI-OPSISITERs on a substrate electrically mutually [ subunits / (402 and 404) / these ]. 
Fig. 27 shows the contact pad (418 a-d) of the aluminum which was made to vapor-deposit on P+ and N+ side (406, 
406a, 410, and 410a), and carried out the heat drive-in. The insulating strip (414a and 414b) of silicon diode is carrying 
out the bridge of these contact pads (418 a-d) between P+ side of each ** of MMRI-OPSISITER (401), and N+ side 
(406, 406a, 410, and 410a). 

The 27th C Fig. is a silicon diode insulation strip (414 and 414a). 

An aluminum conductor (415 and 415a) is made to vapor-deposit on **, and it is lead wire (415). 

The process which makes the contact pad (418a and 418b) of aluminum contact, and contacts lead wire (415a) to the 

contact pad (418c and 418d) of aluminum is shown. 

the 27th - the dielectric filter (422 and 422a) with which D lets infrared rays pass on P+ side (406 and 406a) — 
moreover, the process which makes the dielectric filter (424 and 424a) which lets the light pass on N+ side (410 and 
4 1 0a) vapor-deposit is shown. 

A required barrier aluminum layer (417) is also made to vapor-deposit on lead wire (415) during manufacture of a 
dielectric filter (422 and 424). A required barrier aluminum layer (417a) is also made similarly to vapor-deposit on lead 
wire (41 5a) during manufacture of a dielectric filter (422a and 424a). 

the — 27E Fig. shows the process of vacuum evaporationo of the last bridge electrode (420) on barrier aluminum (417), 
and vacuum evaporationo of the last bridge electrode (420a) on barrier aluminum (417a). The last bridge electrode (420 
and 420a) is built with the combination of the living body compatibility electrode material of arbitration, such as 
compounds, such as iridium, platinum, gold, aluminum, a ruthenium, a rhodium, palladium, a tantalum, titanium, 
chromium, molybdenum, cobalt, nickel, iron, **, silver, a zirconium, a tungsten, polish recons, or these oxides, or a 
living body compatibility electrode material. It is an ingredient with oxidization iridium desirable to an electrode (420 
and 420a). The MMRI-OPSISITER component (401) equipped with the dielectric filter of the 27th A-C Fig. is shown 
by the 27th D and E Fig. as a MMRI-OPSISITER-D component (401a). 

the - as shown in 27E Fig., a dielectric light filter layer (424 422, 422a, and 424a) lets only the band of light where 
specification differs pass, the - if it is in the operation gestalt shown in 27E Fig., the dielectric filter layer (422 and 
422a) on P+ layer (406 and 406a) lets only IR light pass, and the dielectric filter (424 and 424a) on through and N+ 
layer (410 and 410a) lets only the light pass. If it is in other operation gestalten, two kinds of layers may be made 
reverse, a light filter may be arranged on P+ layer, and IR light filter may be arranged on N+ layer. If it is in the 
operation gestalt of further others, a filter (422 422a) and a filter (424 424a) have some which let the part from which 
the light and infrared light differ pass (an example and Filters 422 and 422a let only a green light pass, and through and 
Filters 424 and 424a let only a red light pass). 

A MMRI-OPSISITER-D component (401a) is the bottom space (82) of a retina. 

since - it functions as stimulating vision (refer to the 1 1th Fig.), it stated above - as - a transplant (401a) - the shape 
of a dice — cutting - the - as shown in 27a Fig., it can be made the physical component according to individual. In the 
case of such a situation, it injects with a MMRI-OPSISITER-D component (401a) using the basis of a liquid, or it is 
embedded into a soluble sheet, and is arranged in the bottom space of a retina (82 shows to Fig. 1 1) (all were already 
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explained). 

As stated above, the large-sized wafer (405) of Fig. 26 is cut, and width of face does not have .25mm and can make it 
preferably a small wafer mold transplant (.25mm thru/or 2mm) (405a) (refer to the 28th Fig.) 15mm. Preferably, the 
edge of a transplant (405a) is rounded off as shown in Fig. 28, it is made slanting, and lessens possibility that the upper 
nerve fiber layer is keenly bent near the edge of a transplant, and a nervous communicative function falls. 
If it does in this way, it will be the entoretina (66) about one or more wafer mold transplants (405a). 
It is transplantable in the bottom space of a retina (82) between outside retinas (78). 

In order to understand actuation of each MMRI-OPSISITER-D unit (401a) (an example, thing shown in Fig. 27), it is 
necessary to consider how the image of the function of photoreceptor cells and light without the normal damage on in an 
eye, and darkness is sensed. In a normal retina, more [ inside ] loads of the light are made to carry out photoreceptor 
cells to negative, and the load of the image of a condition without light or darkness is made to carry out photoreceptor 
cells to negative fewer. If an internal negative load is large, photoreceptor cells will send a signal to a certain related 
type which is signaling to have sensed light of bipolar cell. If an internal negative load is small, photoreceptor cells will 
send a signal to the bipolar cell of the mold of related others which is signaling to have sensed darkness (or illegal 
image). ********- it is connected with each amacrine cell and ganglion cell, and these cells change into a digital 
signal the analog stimulus of light and darkness which this bipolar cell generated, this digital signal is sent to a brain and 
the bipolar cell of a mold is processed as vision information. 

Therefore, as stated above, the current of the polarity which a superior band (an example, light, or its green part for 
example, light) counters from other electrodes (420a) in one electrode (420) to a certain polar current again whose light 
which illuminates MMRI-OPSISITER-D (401a) is is generated functionally. On the other hand, a polar current with a 
superior band (the part from which an example, IR, or the light differs, for example, red light) reverse from an electrode 
(420 and 420a) (comparing with the polarity of the electrodes 420 and 420a by stimulus of the light in the first situation) 
is generated functionally [ everything but the light which illuminates MMRI-OPSISITER-D (401a) ]. Especially, the 
light with which a different band was mixed is formed under the usual lighting conditions. According to the existing 
superior band, P+ or N+ layer will receive a stronger light, and, as a result, will be strongly stimulated from another 
side. Therefore, by the basis of some lighting conditions superior of the one band, a certain polar current will be 
generated, for example from an electrode (420), and a polar current which is different from an electrode (420) will be 
generated under superior lighting conditions in other bands. 

the interior of the bottom space of a retina - MMRI-OPSISITER-D (401a) - the - if orientation is carried out as shown 
in 27E Fig., light (430) will come from upper limit. An electrode (420) stimulates the electrode of the entoretina (66), as 
shown in Fig. 1 1 . This is because this electrode touches this part of a retina, and directly. With the entoretina, the 
electrode (420a) which generates the polar current which counters an electrode (420) has turned to reverse, and is useful 
to the return of the current from an electrode (420). Since MMRI-OPSISITER-D (401a) is the component of a symmetry 
form, if orientation of MMRI-OPSISITER-D (401a) is carried out so that an electrode (420) or an electrode (420a) may 
turn to the entoretina and the light which enters, the stimulus polarity same in any case as the entoretina will be 
generated. 

For example, in the typical patient of the macular degeneration, the sensitization part of photoreceptor cells receives or 
loses damage, and the remaining photoreceptor cells are left behind behind, the — the location as MMRI-4s (8) in the 
bottom space of a retina of Fig. 1 1 (82) where a component like MMRI-OPSISITER-D (401a) shown in 27E Fig. is the 
same ~ instead, the photoreceptor cells (64) which are arranged and remain - contacting If the light (an example, the 
light, or a part of its spectrum [ a green light ], for example, it is as stated above) of a suitable band stimulates N+ side 
of a component facing incident light, the negative load generated by N+ side of this component will carry out induction 
of the negative large load by the internal part of photoreception shaping which remains, and will generate the feeling of 
light. In this example, if an internal negative larger load arises in this location, the signal showing the feeling of light 
will be sent to the bipolar cell which plays the role of transfer of the feeling of light. 

the same ~ the ~ a component like MMRI-OPSISITER-D (401a) shown in 27E Fig. The photoreceptor cells (64) which 
are instead arranged and remain in the same location as MMRI-4s (8) in the bottom space of a retina of Fig. 1 1 of Fig. 
1 1 (82) are contacted. If the light (an example, IR light, or some spectrums [ a red light ], for example, it is as stated 
above) of a suitable band stimulates P+ side of a component facing incident light, it is N+ side of this component. The 
generated forward load carries out induction of the small negative load by the internal part of photoreception shaping 
which remains, and generates the feeling of the hue of darkness or darkness. In this example, if a smaller internal 
negative load arises in this location, the signal showing the feeling of the hue of darkness or darkness will be sent to the 
bipolar cell which plays the role of transfer of the feeling of the hue of darkness or darkness. 

A bridge electrode (420 420a) enables P+ and N+ side to stimulate a retina electrically through the same electrode. This 
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is important at the point which lessens possibility of damage on the organization by a long duration pan being carried 
out to a current with a possibility of flowing only to an one direction. However, it is thought that very few currents are 
required for all the systems indicated here, and the current flows in in the bottom space of a retina again. Arrangement 
of a bridge electrode (420 420a) is only performed as a preventive measure. However, with a bridge electrode, rather 
than other operation gestalten of this invention, a MMRI-OPSISITER-D component becomes possible [ stimulating the 
area where a retina is small ], therefore higher resolution is acquired, the — as shown in 27E Fig., although thickness is 
about 10 microns, the thickness can usually change a MMRI-OPSISITER-D component (401a) between 3 microns and 
1000 microns. 

As shown in Fig. 28, the small silicon disk (405a) equipped with the MMRI-OPSISITER-D component (401a) 
transplanted in the bottom space of a retina (82) can usually change the thickness between 3 microns and 1000 microns, 
although thickness is about 40 microns. 



[Translation done.] 
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♦NOTICES* 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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Fig.2 
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[Drawing 3] 
Fig. 3 
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[Drawing 4] 
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Fig. 4 
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Fig. 5 
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Fig. € 
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Fig. 8 
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Fig. 11 




http://www4ipdljpo.gojp/cgi-bin/tran_web_cgi_ejje 



3/23/2004 



Fig. 12 



Page 11 of 23 




http://vmw4jpdljpo.gojp/cgi-bin/tran_web_cgi_eije 



3/23/2004 



Page 12 of 23 




\j/ J/ v \L 

205b 



f~ > 202 | 




[Drawing 16] 
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Fig. 16 
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[Drawing 22] 
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Fig. 22 
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[Drawing 27] 
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[Drawing 27 ] 
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